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Abstract 
The world is not perfect, and it is not certain. No one even knows exactly what 
will happen to our world in the next 60 seconds, and although today we can use well-
developed instruments to predict some things in the future, known unknowns and 
unknown unknowns will always affect the world. Major factors including uncertainty 
and risk directly influence decision makers. Furthermore, uncertainty and risk may 
cause many questions, from little problems to disasters. Particularly in complex systems 
and networks, uncertainty and risk are major obstacles to achieving sustainable 
development and better performance. As anything can turn into uncertainty and risk, it 
is essential to study uncertainty and risk in particular contexts for specific purposes. 
This study focuses on supply chain uncertainty and risk in the Australian courier 
industry. 
With globalisation, the increased complexity of supply chain networks, high 
customer expectations, shorter product and technology life cycles and an unstable 
environment, today’s supply chain faces enormous uncertainties and risks. These have 
already became major obstacles to achieving on-time delivery, increasing customer 
satisfaction, improving efficiency and reducing costs to the degree that managing 
supply chain uncertainty and risk has become a top priority in many organisations. 
Uncertainty increases the probability of risk, and risk may be a consequence of 
uncertainty. Managers often have to deal with uncertainty and risk simultaneously in a 
real-world environment, as they often happen together and, indeed, are inseparable. 
Because of this, it is necessary to manage them together. This study does not separate 
uncertainty from risk, but instead considers an approach to mitigate and manage both at 
the same time in a real-world environment. 
Third party logistics has become a major sector in the supply chain and logistics 
industry. More and more organisations use third party providers to deliver and manage 
their logistics functions in a supply chain, and the courier business has become one of 
the fastest growing sectors in this area. One of the advantages of implementing a third 
party logistics solution is to transfer uncertainty and risk, a popular management 
strategy. However, the uncertainties and risks still exist, and third party companies have 
to manage them. There are few well-defined tools and techniques for doing this, and the 
courier industry needs more attention to support sustainable development.  
 iv 
Since Wernerfelt presented a resource-based view in 1984, resource-based theory 
has been widely discussed and applied in business. However, the theory has rarely been 
examined in relation to supply chain risk management. This study proposes the idea of a 
resource-based view approach to develop and deploy logistics capability and mitigate 
supply chain uncertainty and risk and improve performance. Logistics capability is a 
distinctive part of the integrative strategic process because of its expected benefits in 
improving firm performance, leading to long-term profitability and survival. 
Uncertainty and risk influence decision makers along the supply chain and some of their 
decisions create problems that may affect logistics performance. Some managers are 
experienced, knowledgeable and have appropriate altitudes in their industries, but are 
not effective. There is an opportunity to manage both supply chain uncertainty and risk 
and improve performance by developing and deploying logistics capability. 
This thesis studies logistics capability, supply chain uncertainty and risk 
management, and logistics performance in the Australian courier industry, from the 
perspective of resources-based theory. A quantitative research is designed to investigate 
the relationships among the three latent variables: logistics capability, supply chain 
uncertainty and risk, and logistics performance. No similar previous study has been 
found.  
The author surveyed 98 Australian courier firms randomly selected from the 
Australian Business Register and employed an online survey for data collection. A total 
of 162 valid responses were recorded. Statistical software IBM SPSS version 22 and 
SmartPLS version 2.0.M3 were employed to assist with data analysis. Structural 
equation modelling was applied for data analysis, involving the interplay of theory and 
empirical data. Measurement models were used to assess the reliability and validity of 
the scale items, and the proposed hypotheses were tested in a structural model. Based on 
factor analysis, the author identified four key factors influencing the capability to 
mitigate supply chain uncertainty and risk in Australian courier firms: customer-
oriented capability, process-oriented capability, flexibility-oriented capability, and 
continuous improvement-oriented capability. From the survey, the author identified key 
supply chain uncertainty and risk in the industry and classified them into three 
categories: company-side uncertainty and risk, customer-side uncertainty and risk, and 
environment uncertainty and risk. The results demonstrate that Australian courier firms 
have a relatively high level of logistics capability and a relatively low level of supply 
chain uncertainty and risk, results are consistent with those of previous studies.  
 v 
This study offers original contributions to the supply chain and logistics 
management literature, including empirically validated measurement models of logistics 
capability, logistics performance, and supply chain uncertainty and risk for Australian 
courier firms, and an empirically validated model for mitigating risks and improving 
performance in the industry. The models may be used in later studies and be generalised 
for the different business management purposes. Significant relationships are identified 
between logistics capability, supply chain uncertainty and risk, and logistics 
performance. The findings demonstrate the applicability of a resource-based approach 
for mitigating risk, improving management behaviour and inspiring academics and 
practitioners to beware of supply chain uncertainty and risk from a resource-based 
perspective. Furthermore, the findings would help both academics and practitioners to 
have a better understanding of logistics capability, logistics performance, supply chain 
uncertainty and risk in the Australian courier firms. This offers practical guidance for 
managers developing and deploying logistics capability to support and enable supply 
chain risk management strategies in the industry.  
The study focuses on the Australian courier industry. Thus, any generalisation to 
other industries and/or sectors must be made with caution. Supply chain uncertainties 
and risks are affected not only by logistics capability, but also by various other variables 
not considered in this study. The author strongly encourages international scholars to 
validate and refine the resource based approach for mitigating supply chain uncertainty 
and risk in the different contexts.  
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Chapter 1 Introduction 
Supply chain and logistics management is becoming a crucial competitive factor 
in today’s business world. The supply chain is not one-to-one, business-to-business; 
instead it is a network of multiple businesses and relationships, offering the opportunity 
to capture the synergy of inter-organisational management (Lai, Ngai & Cheng 2004). 
A supply chain system includes different businesses and parties, such as manufacturers, 
suppliers, wholesalers, retailers and customers. Logistics is an important part of a 
supply chain system, its function to link the different parties in the chain (Cowles 2012).  
The worldwide trend to globalisation has led to companies outsourcing to third-
party logistics (3PL) companies. One of the significant advantages of using 3PL is 
transferring the management of uncertainties and risks to them (Zsidisin & Ritchie 
2009), such as damage or loss of freight, or delays. In the past two decades logistics has 
boomed worldwide, and competition in the 3PL market is intense, with competitors 
facing more uncertainties and risks than ever (Marasco 2008). 
The courier business is one type of 3PL (Cowles 2012). This research takes a 
resource-based view (RBV) to investigate the applicability of logistics capabilities as a 
tool to mitigate supply chain uncertainties and risks in order to assist Australian courier 
companies deliver better logistics performance. The research question concerns 
capabilities which mitigate risks in order to achieve better logistics performance in 
Australian courier companies. The investigating of the relationship between capability, 
supply uncertainty and risk, and performance will provide insights to help managers in a 
real operating environment. 
There are some advantages to using 3PL, including cost savings, effective freight 
solutions, and allowing businesses to focus on their core competencies. Another 
significant advantage is transferring risks to the 3PL providers (Zsidisin & Ritchie 
2009), leaving them to deal with such problems as delays, damage or loss, unstable fuel 
costs, and other irritants.  
Courier service is a typical logistics provider (Cowles 2012). Traditionally, 
courier companies deliver messages, packages and mail. They are distinguished from 
ordinary mail services by features such speed, security, tracking, signature, 
specialisation and customisation of services and committed delivery time, many of 
which are optional in everyday mail services (Wang 2011). Today’s courier service is 
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used by businesses to deliver a wide range of products and services to business partners 
and customers. Notably, online shipping businesses have stimulated the development of 
courier services.  
Logistics capability is an important concept in such companies. From a resource-
based view, they compete on the basis of their capabilities because when the external 
environment is unstable, a firm’s own resources and capabilities may be easier to 
control (Grant 1991). Logistics companies are different from other businesses as the 
services they provide require high levels of specialised ability to achieve the desired 
outcome (delivery) and meet the customer’s needs. Different logistics companies may 
focus on building up different strengths to meet different needs: for example, Toll 
Priority specialises in the express delivery of time-critical documents, parcels and 
digital information; Toll Liquids specialises in the transportation of bulk liquids and 
industrial gases by road, servicing oil, gas and chemical industries across Australia; Toll 
IPEC delivers road freight services at competitive rates but longer transit times than 
Toll Priority; and Toll Express is Australia’s largest express pallet carrier, servicing 
major distribution centres across Australia. Promoting different logistics capabilities 
may lead to competitive advantages which may significantly affect performance.  
The capabilities and performance of 3PL providers are crucial in today’s 
competitive business world (Lai 2004), and in courier service is critical for customers 
(Ho et al. 2012). Previous studies have found logistics capability and performance to be 
important factors driving a business’ choice of a 3PL provider (Feng, Zheng & Tan 
2007; Ho et al. 2012; Mentzer, John T. & Flint 1999; Thai 2013). In the past two 
decades, the logistics industry has boomed worldwide and competition has become 
intense. 3PL providers now face more uncertainties and risks than ever.  
Many researchers suggest that supply chain uncertainty and risk is an issue in the 
supply chain and logistics industry (Lee 2002; Prater 2005; Rodrigues, Potter & Naim 
2010). And supply chain uncertainty is often used interchangeably in practice with the 
term - supply chain risk (Peck 2006). With increased globalisation, higher customer 
expectations and volatility in the business environment, supply chains are more easily 
exposed to risk (Christopher & Peck 2004, Norrman & Jansson 2004). In a recent 
survey of executives, more than two-thirds of the respondents reported that risk had 
increased over the past three years, and nearly as many expected that it would continue 
to rise (McKinsey 2010). Risk and uncertainty influence decision makers, resulting in 
ineffectiveness (Vorst & Beulens 2002).  
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Supply chain risk is related to uncertainty and inseparable from it (McManus and 
Hastings (2006); Prater (2005); Rodrigues, Potter and Naim (2010); Sanchez-Rodrigues, 
Vasco et al. (2008); Simangunsong, E., Hendry, L.C and Stevenson, M. (2012)). Some 
of these uncertainties and risks have been identified in previous research, but a lack of 
solutions for them is a problem that has also been raised (Rodrigues, Potter & Naim 
2010; Simangunsong, E., Hendry, L.C & Stevenson, M. 2012). Managers are usually 
aware of the everyday risks their supply chains are exposed to, given the high 
probability of risk occurrence, but businesses with no supply chain risk management in 
place may overlook specific risks – particularly if the frequency of occurrence is low or 
the nature of the risk is unique (Andreas 2013).  
It is imperative to mitigate uncertainty and risk (Andreas & Carl Marcus 2012; 
Christopher & Peck 2004; Ellegaard 2008; Joseph 2004; Peck 2006; Simangunsong, E., 
Hendry, L.C & Stevenson, M. 2012; Zsidisin & Ritchie 2009). As supply chain risks 
increase, the need also increases for companies to develop logistic processes and 
capabilities that can enable them to be ready (and able) to apply an efficient and 
effective response and continue with business as planned (Serhiy & Mary 2009). Some 
researchers, including Andreas and Carl Marcus (2012), Rodrigues, Potter and Naim 
(2010), Gunjan and Rambabu (2013) propose that different mitigation approaches 
should be researched to manage the uncertainty. Wen (2012) has identified key 
competitive advantages for carriers as uncertainty control, differentiation, and cost 
leadership. This research demonstrates that logistics capability positively affects 
competitive advantage, indicating that it is possible to mitigate supply chain uncertainty 
and risk.  
Supply chain uncertainty and risk, logistics capability and logistics performance 
are important concepts in 3PL. Less attention has been paid to the links between them. 
According to the literature, there are many different uncertainties and risks in supply 
chain and logistics, and it may be not effective or efficient to identify and investigate 
each kind. Each logistics company is unique: each has different circumstances, and even 
in one company different branches may face different problems, such as locations, types 
of customer, fleet capability, facilities, skills of personnel, operations processes, policies 
and rules. There is no standard manual for logistics managers to solve real-world 
problems (Wang 2011) and many unexpected incidents and events may occur: in other 
words, new uncertainties and risks will always appear, and have different impacts 
(Simangunsong, E., Hendry, L.C & Stevenson, M. 2012). Therefore it may be efficient 
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to focus on company capabilities to insure themselves against various uncertainties and 
risks in the long term.  
As different logistics companies face different supply chain uncertainties and risks 
based on their vulnerabilities and circumstances, it is difficult to provide a universal 
resolution to cope with all possible problems. However, strengthening companies’ own 
logistics capabilities and resources, and using their specific logistics capability to 
mitigate certain uncertainties and risks may be possible. Some researchers have hinted 
that logistics capability is strongly associated with uncertainty and risks, and is a 
valuable factor in enabling firms to respond to and manage problems in an efficient and 
effective manner (Andreas 2013; Christopher & Peck 2004; Day 1994; Morash, JT, 
Dewitt, W., Keebler, J.S. 1997; Serhiy & Mary 2009). Managers need to be aware of 
how this can be done. Effective risk management requires identifying and 
understanding which risks pose a signiﬁcant threat (Zsidisin & Ritchie 2009). This 
research considers logistics capability as a strategy to cope with and mitigate supply 
chain uncertainty and risk, and improve performance. The hypothesis is that 
strengthening logistics capabilities can mitigate supply chain uncertainties and risks and 
improve logistics performance effectively in logistics companies. It will provide 
insights to managers on how to deal with their own uncertainty and risk in real 
operating environments by strengthening their specific capabilities. 
1.1 Background to the Research 
This study concentrates on logistics capability, supply chain uncertainty and risk, 
and logistics performance in the Australian courier industry. More and more companies 
have started to understand the importance of using a supply chain (Ratliff 2002). A 
courier service is a typical 3PL provider, and plays a significant role in the supply chain 
(Cowles 2012; Marasco 2008). Recent research has indicated the courier industry is 
booming worldwide (Breininger 1998; Regan 2001), and Rahman (2011) has indicated 
that outsourcing 3PL services is growing in Australia and has entered a period of rapid 
expansion and transformation in the US and worldwide (Regan 2001). Von Der Gracht 
& Darkow (2010) have suggested that the logistics services industry will be 
significantly affected by future developments worldwide. 
The 3PL providers provide services including transportation, warehousing, cross-
docking, inventory management, packaging, and freight forwarding (Gudehus & Kotzab 
2012); 84% to 90% of companies using their services believe that 3PL providers should 
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provide a comprehensive set of offerings (Donlon 2006). These benefit the companies 
they serve in various ways, such as offering cost reductions, reducing capital investment 
and enhancing operational flexibility. As more Australian firms use 3PL providers for 
more functions along their supply chains, the scope and depth of outsourcing increases 
(Rahman 2011).  
Many Australian businesses long ago came to rely heavily on postal and courier 
services. The transition of most business models from the physical to the digital realm 
notwithstanding, the transfer of documents, materials, and office equipment is still 
necessary to maintain and run a business. The Australian logistics market includes 
numerous disorganised fleet operators, well established local units and global 
companies; the country’s total logistics markets are worth $60 billion (Sullivan 2005). 
Rahman notes that about 55 per cent of logistics activities are handled by the originating 
business, 40 per cent by transport companies, and the remainder by non-transport 
companies (Rahman 2011, p. 342). The four main freight modes are road, rail, air and 
maritime (Thompson 2013). According to Australia Industry Reports, road freight is 
Australia’s primary mode of transport, and many courier companies use it heavily. The 
Australian Bureau of Statistics Industrial Report of 2015 indicates that freight volume 
will increase enormously in the next two decades, an opinion expressed in many studies 
that indicate that the demand for 3PL service will keep rising. Over the five years 
through 2012–13, industry revenue was expected to increase by 2.4% to reach $48.3 
billion, and total freight movements and the demand for road freight are expected to 
increase steadily over the next five years. Revenue is expected to increase at an 
annualised 3.6% over the five years through 2017–18, to reach $57.6 billion (Thompson 
2013).  
Some key facts about postal and courier services in Australia are captured in the 
Australian Bureau of Statistics’ report (ABS 2012): businesses employed 80,000 
persons in the postal and courier pickup and delivery services industry subdivision in 
June 2011. In the 2010–11 financial year, this subdivision generated income of $11.0b, 
of which $6.9b (62.7%) was derived from postal and courier services. Income from 
transport and other services amounted to $1.4b (12.7% of total income). Sales of goods 
generated a further $1.3b, or 11.9% of total income. The postal and courier pickup and 
delivery services industry subdivision incurred total expenses of $9.9b in the financial 
year 2010–11, of which labour costs of $3.5b were the main component, at 35.3%. Total 
transport related expenses of $2.8b accounted for 27.7% of total expenses, with 
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payments to contractors and other businesses for transport services representing 76.4% 
($2.1b) of total transport related expenses. A further 11.1% of total transport related 
expenses was for the cost of fuel to power road vehicles.  
Parcel, courier and express transport services are one of the fastest growing 
transport businesses in cities (MDS 2012), and the potential growth of the courier 
service in Australia is enormous, with the increasing popularity of online shopping 
contributing greatly to the success of courier services, with the rise of online stores and 
businesses which offer shipping and delivery. The courier industry was expected to 
grow at a compound annual rate of 2.4% through 2012–13, and estimated to be worth 
$6.62 billion; revenue in 2012–13 was projected to be 1.5% higher than in 2011–12 
(ABS 2013b). With the expected increase in freight volume over the next five years, 
delivery and freight transport services will be essential. The unique environment, 
economy and geographical characteristics of Australia mean that couriers are one of the 
most compatible delivery methods for urban delivery. Australia has the lowest 
population density in the world, and the majority of people are concentrated in cities 
and major towns along the southeast coast (ABS 2013a). This enables specialisation in 
delivery to urban or densely populated areas, and express couriers’ networks and 
planning processes enable them to provide efficient delivery (MDS 2012). The natural 
environment, advantageous infrastructure and low cost of road transportation provides a 
solid base for Australia-wide courier services. The distance between capital cities and 
major towns in the southeast coast is relatively small, and road transportation has a 
much lower cost than airplane; and Australia’s road network is of a very high standard. 
The demand for 3PL services from Australia businesses is huge. Rahman (2009) 
indicated that 66 per cent of the respondents from large Australian firms outsourced 
logistics services to one or more 3PL providers, and (2011) indicated that transport 
companies comprised 40 per cent of the nation’s 3PL industry. 
Australian freight transport comprises four main freight transport modes are road 
freight, rail freight, air freight and maritime freight (Thompson 2013). According to 
Australia Industry Reports (ANZSIC), the road freight transport in Australia is a 
primary mode of transport, and many courier companies in Australia heavily relied on 
the road freight transport to deliver items (Thompson 2013).  
There are some key facts of postal and courier service in Australia are captured 
from Australian Bureau of Statistics’ report (ABS 2012); Businesses employed 80,000 
persons in the Postal and Courier Pickup and Delivery Services industry subdivision at 
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end June 2011. In the 2010–11 financial year, the Postal and Courier Pickup and 
Delivery Services industry subdivision generated total income of $11.0b, of which 
$6.9b (62.7%) was derived from Postal and courier services. Parcel, courier and express 
transport services are one of the fastest growing transport businesses in cities (MDS 
2012). And the potential growth demand of the courier service in Australia is obviously 
enormous; the increasing popularity of online shopping has definitely contributed 
greatly to the success of courier services in the country. The Courier industry is 
expected to grow at a compound annual rate of 2.4% through 2012–13, which is 
estimated to be worth $6.62 billion in Australia (ABS 2013b).  
1.2 Identification of the Problem 
Supply chain uncertainty and risk is a major obstacle to the delivery of superior 
customer value (Davis 1993; Mason-Jones & Towill 1998). Transport uncertainties in 
the supply chain increase risk and vulnerability. Supply chain uncertainty is often used 
interchangeably in practice with the term ‘supply chain risk’ (Peck 2006) and supply 
chains risks are related to the uncertainty and they are inseparable in terms of previous 
studies (McManus and Hastings (2006); Prater (2005); Rodrigues, Potter and Naim 
(2010); Sanchez-Rodrigues, Vasco et al. (2008); Simangunsong, E., Hendry, L.C and 
Stevenson, M. (2012)). In a recent survey of executives, more than two-thirds reported 
increasing risk over the past three years, and nearly as many expected that risk would 
continue to rise (McKinsey 2010). Some supply chain uncertainties and risks have been 
identified in previous research, but no solutions have yet been offered (Rodrigues, 
Potter & Naim 2010; Simangunsong, E., Hendry, L.C & Stevenson, M. 2012).  
Unsuccessful companies have been found to have a consistent profile. They are 
functionally oriented and narrowly focused. Their problem is not a lack of ideas about 
what to do, but about how to coordinate their efforts (Holmberg 2000). It is imperative 
to mitigate supply chain uncertainty and risk (Andreas & Carl Marcus 2012; 
Christopher & Peck 2004; Ellegaard 2008; Joseph 2004; Peck 2006; Simangunsong, E., 
Hendry, L.C & Stevenson, M. 2012; Zsidisin & Ritchie 2009). Managers are usually 
aware of the everyday risks their supply chains are exposed to, but businesses that do 
not have a risk management policy in place may overlook some risks (Andreas 2013). 
Uncertainties facing decision makers in the supply chain may affect their decisions, 
resulting in ineffectiveness (Vorst & Beulens 2002) and causing various issues 
(Rodrigues, Potter & Naim 2010). As different logistics companies may face different 
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risks based on their particular vulnerabilities and circumstances, and it is difficult to 
provide a standard resolution to mitigate all different uncertainties and risks. However, 
implementing companies’ capabilities and resources to hedge them against certain risks 
is possible (Chopra & Sodhi 2004; Sodhi, ManMohan S. & Tang 2012).  
Logistics will be a distinctive feature in the integrative strategic process, due to 
the expected benefits of improving firm performance leading to long-term firm 
profitability and survival (Mentzer, J. T., Soonhong & Bobbit 2004). Logistics 
capability significantly improves performance (Fawcett & Stanley 1997; Jay Joong-
Kun, John & Harry 2008; Lai 2004). In contrast, supply chain uncertainty and risk 
influence decision makers in the supply chain resulting in problems, which may affect 
the logistics performance (Simangunsong, E., Hendry, L.C & Stevenson, M. 2012; 
Vorst & Beulens 2002). This research, therefore, attempts to develop a conceptual 
framework for mitigating supply chain risks and uncertainties by enhancing logistics 
capabilities. This may lead to a new approach to mitigating risk while simultaneously 
improving performance. 
1.3 Research Questions and Objectives 
The main research question is: 
What are the key factors of logistics capability for mitigating supply chain 
uncertainty and risk, in order to improve logistics performance in the Australian courier 
industry? 
Two sub-questions are proposed: 
1. How does logistics capability influence supply chain uncertainty and risk in 
Australian courier companies?  
2. How does supply chain uncertainty and risk influence logistics performance in 
Australian courier companies? 
Using resource based theory, this research examines the applicability of logistics 
capabilities for mitigating supply chain uncertainties and risks in order to improve 
performance in the Australian courier industry. The study will also inspire practitioners 
and academics to pay attention to logistics capability as a defence against risks.  
The research objectives are summarised as follows: 
1. To develop a model of logistics capabilities mitigating supply chain 
uncertainty and risk and improve logistics performance in the Australian 
courier industry 
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2. To investigate the relationships between logistics capability, supply chain 
uncertainty and risk, and logistics performance in the Australian courier 
industry 
3. To suggest alternative configurations for managers to mitigate supply chain 
uncertainty and risk in the Australian courier industry. 
1.4 Justification for the Research 
The originality of research is significant. Although risk management has been 
widely recognised as an important topic in supply chain management (Zsidisin & 
Ritchie 2009), knowledge of how to achieve this is very limited (Peck 2006; Rodrigues 
et al. 2008; Sanchez-Rodrigues, Vasco , Potter & Naim 2010; Waters 2011; Zsidisin & 
Ritchie 2009). This study makes a contribution to supply chain uncertainty and risk 
management (Simangunsong, E., Hendry, L.C & Stevenson, M. 2012). 
Uncertainty and risk, logistics capability and logistics performance are three 
important concepts in supply chain management, but little attention has been paid to the 
links between them. In addition, the research does not only focus on the relationships 
between them within academic area, but also concern about industrial practices.  
There is a very limited amount of research into the Australia courier industry, 
although with the rapid development of technology and online shopping, the industry 
needs to reconfigure out-dated content. This research focuses on courier companies; 
however, its findings may also be implemented in other logistics and transportation 
industries as it enables a rethinking of the way to manage supply chain risk and achieve 
better performance.  
Simangunsong, E., Hendry, L.C and Stevenson, M. (2012) have suggested that 
one of the key areas for further research is to develop contingency-based research 
related to supply chain uncertainty. Such research would focus not only on academic 
areas, but also on concerns relevant to industrial practice. None has been conducted into 
the Australian courier industry. As world-leading courier companies like DHL also 
recognise that supply chain risk may hamper companies’ operational excellence, there is 
a clear mandate to pay attention to this element of the courier business. 
This research focuses on courier companies, but its principles and findings may be 
more widely applicable as they may provide guidance for managers focusing on 
‘hotspots’ and enlighten logistics suppliers to rethink way to insure against their own 
risks and improve performance. Studying the relationships between logistics capability, 
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supply chain uncertainty and risk and logistics performance in one groups of businesses 
will provide deep insight into how logistics capabilities may be used to mitigate risk and 
improve performance.  
1.5 Thesis Structure 
The thesis consists of eight chapters:  
1. An introduction to the basic elements of this research, including objectives, 
research background and research questions. 
2. Detailed information on the Australian courier industry to provide a big picture 
of the industry. 
3. A review of relevant literature, showing how it has informed the conceptual 
framework and issues of this research.  
4. The conceptual framework. This chapter reveals the original idea of the research 
and presents the development of the hypothesis based on the literature review 
and previous studies. 
5. The methodology, research paradigm and strategies are explained to show how 
the research has been designed and why the methods used have been chosen. 
Data collection methods are also introduced.  
6. Analysis of the empirical data and presentation of results. The analysis methods 
are justified and the models and hypotheses verified and validated accordingly. 
7. Discussion of the research findings chapter provides an outline of the research 
findings and a detailed discussion based on the findings and results.  
8. The conclusion provides a summary of the research, and offers implications of 
the findings, notes limitations of the research and indicates future research 
opportunities.  
 
1.6 Summary  
This chapter introduces and provides a snapshot of the basic elements of the 
research. This is an original study of the capabilities, uncertainty and risk, and 
performance of the Australian courier industry. No know similar study exists. This 
chapter justifies the research problem, questions and objectives and sketches the 
arrangement of the following chapters. Chapter 2 introduces the background to this 
study: the Australian courier industry. 
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Chapter 2 The Australian Courier Industry  
2.1 Introduction  
This chapter is a background chapter. It introduces courier operations in the 
Australian industry generally. In addition, it includes a review of courier operations 
such as network design and routing issues in the research. As there are a few studies 
investigating supply chain uncertainty and risk in the context of Australian courier 
industry, and as the author has been studying and working in the courier and postal 
industry, This chapter will provide valuable insights into the industry. 
With the rapid development of society and technology, fast delivery has become a 
critical criterion in today’s businesses. Courier service is the quickest of the various 
delivery models, including airfreight, seafreight and rail. It offers value, is unique, hard 
to imitate and substitute characteristics compared with other models such as door to 
door delivery or customised delivery solutions. In Australia it has become more 
important than the postal service (AustraliaPost 2013). Some of the contents of this 
chapter have been published in two articles in the newsletter and magazine of the 
Chartered Institute of Logistics and Transport in Australia (Wang 2014, 2015). 
The chapter comprises ten sections, organised as follows. (1) Introduction (2) 
definitions of courier, (3) history of courier, (4) courier company, (5) the major 
activities of courier company, (6) courier operations, (7) common types of couriers in a 
courier industry, (8) the key characteristics of courier’s services, (9) Australian content, 
and (10) summary.  
2.2 Definitions of Courier 
There are a host of definitions of a courier. According to the Australian Oxford 
English Dictionary, it is a branch of the post office or a private firm which picks up and 
delivers parcels etc., especially with speedy service; a special messenger. In recent 
European transport research by Dablanc (2009), a courier is identified as parcel 
transport (less than a truck load) and express transport services. The courier industry 
uses large vans or small- or medium-sized trucks, with consolidated delivery tours 
departing from cross-dock terminals located in close suburban areas. Express transport 
can serve up to 70 to 90 delivery spots in one delivery tour, while a traditional parcel 
delivery tour serves about twenty receivers. Vehicles from leading express transport 
companies like UPS, DHL, TNT and FedEx now circulate through the streets of most 
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cities in the world, with some geographic specialisations (DHL in European cities, UPS 
in US cities) (Dablanc 2009).  
There is another definition of courier in the Australian Oxford English Dictionary: 
a person employed to guide and assist tourists. In other words, a courier may offer 
passenger transport. For example, PostBus Switzerland (known as PostAuto Schweiz in 
Swiss Standard German, CarPostal Suisse in Swiss French) is a bus transport service. 
The company is responsible for 798 bus routes with 2,150 buses in Switzerland, 
transporting over 130 million passengers annually on its 10,363 km- (6,439 mile) long 
network. The routes are either operated directly by PostBus itself, or by local bus 
companies under contract (PostBus 2012). 
In this research, the courier is being considered as a part of the freight transport 
business. Traditionally, a courier is a person employed in a postal service to deliver 
goods or documents quickly. Today’s couriers offer extensive logistics services, 
including customised 3PL service, dedicated delivery solutions, and value added 
logistics processes.  
2.3 History of Couriers  
The courier industry has a long history of delivering parcels and messages over 
long distances, all over the world. Historical documents show that in early civilisations, 
those who needed messages delivered over a long distance used runners. These people 
literally ran miles, transporting messages or packages from one village to another; they 
were present in ancient civilisations such as China, Greece, and Native American 
communities.  
In time people began to use horses as a major form of transportation, and 
improved the efficiency of couriers by developing intricate networks of messenger 
routes. Five hundred years ago, people had already built official horse ways in ancient 
China (Long 2003); these routes were only used for emperors. At that time, another 
form of transporting messages was by carrier pigeon, trained specifically to fly home 
over long distances. Messages were written on light paper, rolled into a tube, and tied to 
the bird’s leg or neck. Egyptians and Persians used this method as much as 3000 years 
ago. Records show that the carrier pigeon was also widely used in ancient China (Fujita, 
2003). 
The Australian courier parcel service’s origin is Australia Post, and the earliest 
record of courier parcel service in Australia can be traced to 1809 when a convict, Isaac 
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Nichols (1770–1819), opened a post office in his house in George Street, Sydney. He 
was responsible for collecting the mail and parcels from newly arrived ships. Tasmania 
also established a postal service in 1809, with a dedicated post office established in 
Hobart in 1812 (Post 2013). 
Postal services were an important feature of Australian life from the early colonial 
period, the only means of contact between Australia and Britain for much of the 
nineteenth century. Postal offices were among the first infrastructure developed in each 
new colony and town. In 1849, the colonies banded together to establish uniform 
postage rates and to achieve greater regularity in their services across borders (Post 
2013). 
Today airplanes, ships, trains, trucks, and bicycles have been widely used by 
couriers to transport customers’ messages and parcels. Modern transportation allows 
parcels to be delivered very quickly over vast distances. These methods are highly 
efficient and far more reliable than any of the options in the past. General parcel courier 
services make use of technologies to organise, transport, and even track deliveries. With 
GPS-style tracking options, not only can they deliver parcels quickly, but customers can 
watch their progress all the way and get proof of delivery. Many forms of information 
technology have been incorporated into modern couriers businesses, such as online, 
real-time track-and-trace technology which enables customers to monitor their freight 
from point of pickup to point of delivery. 
Parcel delivery systems have come a long time since the days of foot messengers. 
Now, via the internet, it is possible to find and book couriers to transport packages, get a 
quote instantly, and compare courier services. There are many parcel courier services 
available in our modern world, but there were not so many choices before the industrial 
age. Admittedly, parcel delivery services were still present at that time, although they 
took different forms. Nowadays people have luxurious motor-powered vehicles and 
other convenient technologies to transport our packages. 
2.4 Courier Companies 
The term logistics has become widely recognised by the general public in the last 
two decades, and courier companies are widely accepted as logistics companies . 
Previously courier delivery was part of the postal service in most countries, but with 
increased deregulation and the privatisation of postal services, the express courier 
service has split from the regular postal system. DHL (also known as German Post), 
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TNT (also known as Netherland Post) and CourierPlease (also known as New Zealand 
Post Group) frequently refer to their organisations as logistics companies and emphasise 
the importance of their services to overall logistics success. Even with increased 
recognition of the courier company, however, there is confusion about courier and other 
logistics companies.  
A courier company is a less-than-truckload 3PL carrier. 3PL providers are of 
different types, including freight forwarders, courier companies and companies that 
integrate and offer subcontracted logistics and transportation services (Cowles 2012). 
The courier company is one of the most significant 3PL providers, offering modules for 
all types of 3PL services. The operational costs for a carrier have three major 
components: costs for drivers and vehicles making local pickups and deliveries, line 
haul costs for transporting freight between terminals, and handling costs for sorting and 
consolidating freight. Handling freight in an less-than-truckload terminal is labour-
intensive and therefore expensive, because workers must quickly sort a variety of 
freight (Bartholdi & Gue 2000).  
This research concentrates on express small packaging (normally under 30kg per 
item) delivery by Australian courier companies such as DHL Express, TNT Express and 
Toll Priority. Road and air are the two most popular transport models for their types of 
shipment.  
Traditionally, a courier company delivers messages, packages and mail. A courier 
service is distinguished from an ordinary mail service by features such as speed, 
security, tracking, signature, specialisation and individualisation of services, and 
committed delivery time which is optional for most everyday mail services (Wang, Jie 
& Abareshi 2015b). As a premium service, couriers tend to be more expensive than 
usual mail services, so their service is typically restricted to packages where one or 
more of these features are considered important enough to warrant the cost. Different 
courier services operate on all scales, ranging from specific towns or cities, to regional, 
national and global services.  
Today’s courier service is different from a traditional courier service, and a large 
number of courier companies, especially large-scale ones, have begun to offer wider 
services. A growing number of trends, such as globalisation, online shopping, and 
urbanisation directly stimulate the demands on courier services, and specialised services 
include inbound freight, freight consolidation, reverse logistics, value added customer 
services, distribution, order fulfilment and outbound freight (Wang 2014). One of the 
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most significant trends is customised services to different businesses and customers 
(Wang 2011). One example is the return service or reverse logistics service offered by 
courier companies, normally used to collect, manage and deliver return items from the 
point of consumption to the point of origin for the purpose of return, recapturing value, 
or proper disposal.  
The courier is one of the most suitable delivery models for urban freight 
distribution. The demand for urban freight transport has increased with the 
concentration of population in urban areas, where the majority of industrial production 
is delivered. Efficiency is important because the distance involved in this kind of 
activity has increased. Logistics companies may have to deal with specialisation of 
urban and economic systems, or with global divisions of production and associated 
freighting. Population density and the variety of supply chains offering a wide range of 
economic activities that characterise a city require an efficient, intense and frequent 
urban distribution system that is an improvement on traditional terrestrial transport, to 
respond to citizens’ needs. 
A courier company is also one of the most effective and efficient models for 
returns and reverse logistics (Wang 2011), especially for returns from individual 
customers (e.g. online buyers) to venders or suppliers. As different businesses have 
different requirements governing returns, procedures vary. Reverse logistics is 
distinguished from forward logistics by a host of factors, including more uncertainties 
(e.g. if the receiver pays) tend to be involved in reverse logistics compared with the 
traditional forward logistics.  
Many people may confuse postal and courier services as they are very similar. 
Both are employed to deliver items from point of origin to point of delivery. However, 
courier services have obvious advantages. With the boom in information and 
communications technology, a growing number of forms of information exchange that 
challenge traditional mail services have emerged, such as email, fax, internet and 
smartphone. In response, Australia Post has shown growth in online shopping, 
acquisition of StarTrack and disciplined cost management, key drivers of profit growth 
(AustraliaPost 2013). According to its annual financial report of 2013, performance in 
non-regulated business produced profits of $648.1 million, up 16.7 per cent, with profits 
from parcels up 29.1 per cent. Australia Post parcel and express services returned a 
profit of $354.8 million (up 29.1 per cent, 13.1 per cent excluding StarTrack). 
Underpinning this result was growth in domestic parcel delivery of 9.3 per cent. On the 
 16 
other side of the ledger, regular mail losses were $218.4 million, with a decline of 263 
million mail articles (5.4 per cent) over the previous year (Table 2.1). This trend in 
delivery is growing closer to couriers. 
Table 2.1 Australia Post financial performance  
Financial 
performance 
2011/12 2012/13 Year on Year 
Parcel & Express 
Services 
$275m $355m +29% 
Mail $(117m) $(187m) (60%) 
Regulated mail 
services loss 
($187m) ($218m) (17%) 
(AustraliaPost 2013) 
2.5 The Major Activities of a Courier Company 
The courier business in Australia is a competitive industry, concentrated in high 
population areas in and around the capital cities. With a vast mass of land to cover, the 
companies tend to transport by air and road. Different companies are distinguished by 
their company size, organisational structure, network and customers. Generally, all 
perform the same job: delivery of a parcel from the point of sender to the point of 
receiver; and the outcome of delivery is also similar: ensuring the parcel is delivered on 
time and safely.  
A typical courier delivery starts at pickup. Once the company receives a request 
from a customer, the local (origin or sending) depot will arrange for pickup to take 
place. This initial collection is usually carried out by a relatively small vehicle, which 
takes the parcel back to the local depot. At the depot, parcels are consolidated and 
delivered by a larger vehicle to the central hub; parcels for delivery in the local area are 
not sent on, but are sorted at the depot and transported from there to their destination 
(Wang 2011). In the event that a single client has a large consignment, a trailer is often 
arranged. In such a situation, it is likely that the parcels will be taken directly to the hub, 
skipping the local depot. 
At the hub, parcels are re-sorted into delivery regions and re-consolidated with 
other parcels destined for the same area. They are then transported from the hub to the 
relevant local depot, where they are again sorted ready for distribution to their final 
destinations. On delivery of the parcel additional services may be provided, such as 
obtaining proof of delivery or collecting a payment (Wang 2015). 
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If a parcel that has been successfully delivered is subsequently returned to its 
supplier, the reverse process occurs. It is picked up by the local depot driver, labelled 
with a returns identification number, and transported to the supplier via the central hub 
and the supplier’s local depot. Returns may sometimes bypass conventional handling 
processes, which can make them a source of customer service problems. 
Generally, the primary activities of companies in courier industry are summarised 
as follows (Gilbert 2004): 
 providing air, road, railway, shipping or combined delivery services 
 transferring and trucking without storage 
 delivering parcels, documents and packages by point-to-point urgent mode via a 
hub and spoke model 
 providing express messenger and door-to-door delivery services locally, 
regionally, domestically and internationally 
 offering customised and flexible value-added services including inbound freight, 
freight consolidation, warehousing, reverse logistics, distribution, order 
fulfilment and outbound freight 
 providing IT support, a significant activity in today’s couriers 
 ensuring customer satisfaction, a key role in today’s courier service 
 delivering high value, time sensitive and high value-to-weight ratio products 
 subcontracting services such as owner-driver couriers, long-haul or short-haul 
trucking, and air services. 
There are two major types of courier services: domestic and international. It is 
simple to differentiate these: domestic service is performed within one country: in other 
words, both receiver and sender are located in the same nation (this research focuses on 
one such domestic set-up in Australia). International courier service is performed across 
countries: in other words, receiver and sender located in separate nations (Wang 2015). 
2.5.1Domestic Courier Delivery 
Although activities vary in different courier companies, the typical domestic 
courier delivery provides a snapshot of the Australian industry. The standard courier 
service comprises six separate transactions in a transportation chain: (1) a domestic 
pickup courier collects a parcel from a shipper (the sender of a parcel), (2) and 
transports the parcel to an origin depot; (3) an origin depot consolidates it for air or road 
transit; (4) an subcontract air or road carrier transports the parcel to a destination depot; 
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(5) the destination depot separates or deconsolidates the parcels under different delivery 
addresses; (6) delivery couriers delivers the parcel to its ﬁnal destination (Figure 2.1) 
(Wang 2011).  
 
Figure 2.1 The typical domestic courier delivery  
(Wang 2015) 
2.5.2International Courier Delivery 
The international courier service has a similar transportation chain but more 
activities and regulated processes are involved (i.e. customs clearance, security 
screening). Each company may have different international partners in different 
countries, or use the home company’s overseas network: for example, Australia Post 
mainly uses New Zealand Couriers to delivery parcels in New Zealand, and Toll 
Australia may use its own Toll New Zealand network to deliver parcels there. Normally, 
companies use in-house customs brokers or freight forwarders to organise customs 
clearance, then book the cargo for international air transport. Some companies have 
their own air fleet but may still find it impossible to deliver all cargo: for example, DHL 
Express in Australia may use Jetstar, Qantas or Air New Zealand for international 
transport.  
The international courier service comprises nine separate activities: (1) an 
international pickup courier collects the parcel and customs paperwork from a shipper 
(the sender of a parcel), (2) and transports the parcel to an origin depot; (3) the depot 
forwards the international items and paperwork to an international freight agent; (4) the 
agent processes all the items and paperwork and consolidates the international items 
depending on destination; (5) a subcontracted air or road carrier transports the parcel to 
the destination country; (6) a foreign freight forwarder organises customs clearance and 
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trucking from the airport to a foreign courier company’s depot, (7) which performs 
similar processes (i.e. consolidation or deconsolidation); (8) the depot separates or 
deconsolidates the parcels under different delivery addresses; (9) a courier delivers the 
parcel to its receiver (Figure 2.2) (Wang 2011).  
International courier delivery is more complex than domestic delivery as there are 
more parties and regulated processes involved in the transaction (Nickerson, Hamilton 
& Wada 2001). Each company may have different policies and steps to follow in 
forwarding international freight. It is significant to know how both domestic and 
international courier services work, and to examine the hypotheses and answer the 
questions with regard to both types of service; therefore domestic and international 
courier services are not distinguished, but are considered together in this research. 
 
Figure 2.2 A typical international courier process  
(Wang 2015) 
The transactions are considered in this research because transaction directly 
influences the outcome of delivery. Other important factors are also considered, such as 
road congestion, the relationship between the courier company and customer, and 
innovation. 
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2.6 Courier Operations  
Most Australian courier companies offer similar services. For instance, Australia 
Post offers next business day delivery, with a network covering 80% of business 
addresses, private addresses and post office boxes (AustraliaPost 2013). Toll Priority 
has a similar service called overnight service. Toll Priority integrated air and road 
networks ensure the consignment arrives the next business day. Other courier 
companies may use different names for their services, but they have similar operations.  
As the service provider guarantees delivery within 24 hours, material flow is 
organised by tightly coupled processes. During the day the parcels are picked up at the 
customer points and must arrive at the regional depot not later than 7 p.m. Next, the line 
haul is executed from every depot to the hub: that is, the parcels are transferred from the 
sending depots to the transhipment centre, where they are sorted according to their 
target area and redirected to their respective receiving depots. This is called hub 
transport (Zäpfel & Wasner 2002). 
Courier service is based on intermodal freight transport. Various transport models 
may be used in one delivery, especially international delivery. The most popular 
combination of transport models for courier transport in Australia is road plus air, but 
other models may also be used as well, such as ferry or rail. In order to carry out 
effective and efficient intermodal transport, it is important to have a good network 
designed to support and link the different transport models and delivery processes. A 
reliable network is a key element in a courier company.  
2.6.1Courier Networks 
A courier network is complex compared with that of other freight or logistics 
transport companies. As courier companies have to manage their freight, resources, time 
and routines efficiently, their performance depends on their success in optimally routing 
shipments from origin to destination (Hamzaoui & Ben-Ayed 2011). Courier companies 
are less-than-truckload carriers. Firms in the less-than-truckload industry are common 
carriers, meaning they transport shipments between other firms and a truck will contain 
goods from many shippers. Because shipments may not fill a truck, less-than-truckload 
carriers seek economies of scale by consolidating shipments to similar destinations 
through a network of terminals; their networks are typically configured in a hub-and-
spoke design (Bartholdi & Gue 2000). Usually they collect and consolidate small 
shipments from separate customers at hubs, and use shuttle links or line haul to connect 
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separate hubs. The transport from customer to satellite hub, called a pickup/delivery 
tour, usually involves short distances (known as last mile) and low volumes. 
Movements from satellite hub to hub, and hub to hub, are called shuttle links or line-
haul routes (short haul or long haul), and usually deal with moderate to long distances 
and medium to high volumes. These shuttle links are normally full truckload, non-stop; 
all shipments are loaded at the origin depot and unload at the destination depot (Figure 
2.4) (Wang 2011).  
In order to achieve an effective and efficient delivery, three network designs are 
widely used in the industry. Normally, the three network designs are mixed, because 
each type offers advantages and disadvantages. Today’s Australian courier networks 
integrate the three popular designs as follows.  
Point-to-point (direct connection) 
Point-to-point is one of the most common network designs used by transport 
companies. In a direct connection design (Figure 2.3), there is no central terminal in the 
system and all handling of unit loads is performed by the consignor and the consignee. 
In a courier network, point-to-point design is normally used for urgent delivery. Transit 
time is fast, and cost is high. An on-board courier is the most expensive and in-depth 
point-to-point service, often employed when items of extreme importance need to travel 
(often internationally). Same-day courier services are often delivered by a point-to-point 
courier (Wang 2011). 
Corridor 
In a courier system based on the corridor design, each shuttle truck or courier 
passes several terminals or delivery nodes during one delivery cycle (Figure 2.3). This 
design is usually used in local pickup/delivery tours which involve transportation over 
short distance, with smaller trucks, carried out by receiving depots (Zäpfel & Wasner 
2002). The number of delivery cycles may be different in separate hubs and depots, and 
determines courier delivery frequency during a day. 
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Figure 2.3 Typical courier networks  
(Wang 2011) 
Hub-and-Spoke Distribution Networks 
Couriers tend to operate on a hub-and-spoke system (Wang 2011). At the centre 
system is the hub, to which consignments are forwarded each evening from local depots 
and other sites around the country. Hub-and-spoke networks are widely used in today’s 
courier industry. A number of models exist, all of which aim to drive efﬁciency in the 
supply chain through forms of collaboration: they are highly organised mechanisms for 
collaboration (Greasley & Assi 2012). Generally, logistical hub-and-spoke systems 
exhibit a set of collaborative protocols that support centralised distribution and 
consolidation (Figure 2.4). The chief characteristic of the design is that all consignments 
pass through a centre, which must accommodate an extensive flow of goods. Most 
Australian companies adopt a hub-and-spoke network and mix different routing 
strategies to perform courier deliveries in Australia.  
Point-to-point Corridor 
Un-serviced node 
Serviced node 
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Figure 2.4 Typical hub and spoke system  
(Wang 2011) 
2.6.2Courier Routing 
Along with network designs, routing is another important component that directly 
influences performance in a courier system. Once the delivery network has been 
established, the routing stage is critical for delivery time and various performances. 
Two types of routing strategy are widely used in the industry: fixed routing and flexible 
routing (Figure 2.5) (Wang 2011). 
It helps to know about couriers operations schedules. With the hub as the main 
node in a courier delivery network, inbound and outbound operations are major 
operations in a less-than-truckload hub. A cross-dock design controls both outbound 
and inbound operations, and is named because of the type of freight handled. Outbound 
freight is to be sent outside the geographical area of responsibility of a terminal; 
inbound freight is that arriving from outside this area (Bartholdi & Gue 2000). 
Generally, outbound freight is collected by courier drivers during the day and moved to 
the hub in the evening for trans-shipment, while inbound freight arriving from other 
spoke terminals is delivered in the early morning (Greasley & Assi 2012). 
A fixed route design is usually applied for line-haul, long-distance, non-stop truck 
transportation between the satellite hubs and a central hub, and vice versa. For example, 
inbound and outbound operations are scheduled for day-to-day operations. Outbound 
freight, collected by pickup-and-delivery drivers during the day, is moved in the 
  
  
Hub 
Shuttle/Line Haul 
Pickup/Delivery Tour 
Geographic Area 
Satellite Hub/Depot 
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evening; inbound freight, arriving from other terminals or hubs, is moved early in the 
morning. Any change in inbound or outbound delivery may cause a delay in the system.  
A flexible route design is usually applied for local pickup/delivery tours involving 
transportation over short distances with smaller trucks and vans, carried out by the 
receiving depots in their regions. A courier driver visits only customers who request a 
pickup or have a delivery during each cycle (Wang 2011). 
 
Figure 2.5 Fixed and flexible routing 
2.6.3Extension of Couriers’ networks 
Many courier companies in Australia have agents and drop-off points where 
customer freight can be left for pickup or delivery. This is a significant extension of the 
system, increasing the flexibility of courier networks (Wang 2011). Customers can 
leave items here and couriers collect them regularly.  
Because most people are at work or busy, they miss those times. With no pickup 
allowed during weekends, people may have to wait days to receive their packages. This 
is a huge problem for Australia Post, which regularly complains that its offices are 
overflowing with parcels due to online shopping (Stafford 2012). Many courier agents 
and drop-off points have been established in existing businesses in residential areas; for 
instance, a new partnership between Toll and Victorian newsagents allows recipients to 
pick up their packages on weekends and after hours at the news agencies. Australia Post 
has embarked on a similar scheme to install its own parcel lockers with supermarket 
giant Coles (Stafford 2012). 
Trans-shipment node 
Route 
Alternative Route 
Route node 
Flexible Routing Fixed Routing 
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Agents 
 Provide a pickup and delivery point where freight is left, but are also cash sales 
agents. Agents will ring receivers and advise them freight is there for collecting.  
 Provide limited courier services such as ticket sales, parcel collection and drop-
off. 
Drop-off points 
 Act only as pickup or delivery points. No ticket sales. 
 Are unmanned depots; normally truck drivers manage everything there. 
2.7 Common Types of Courier  
Couriers (otherwise known as contractors) are key elements in courier companies 
(Wang 2011). There are different types of courier and their names may differ from one 
company to another. The different types of courier constitute a courier delivery 
network.  
Generally, each courier is responsible for all deliveries and pickups in a certain 
area. The size of a run can vary: for instance, a small run may cover up to ten streets in 
an industrial area while another may cover two suburbs. The size of a run depends on 
customer demand. 
Couriers not only deliver mail, parcels and items, but also pick up from private 
and business customers. Generally, their main tasks are pickup and delivery, between 
local depots and customers (Wang 2011). 
Pickup 
There are two usual types of pickup. The first is on call: couriers go to pick up 
only when they receive a request. The one is routine: couriers pick up from customers 
regularly, perhaps daily or every two hours. Usually the regular service is designed for 
business customers, and the frequency of pickup is negotiable.  
Delivery 
During the each cycle, couriers deliver the items they received from the hub. 
Every courier has a separate cage, which is sorted in the hub and distributed to the 
spokes. Normally, couriers in residential area have a greater number of deliveries than 
those in industrial areas; industrial customers may have a large volume of freight, and 
tend to dispatch freight to their customers by using couriers rather than receiving from a 
courier company. 
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Every courier company may have different processes, circumstances, policies and 
networks, but they have common characteristics. There are five common types of work 
in a courier network, each involved in different logistics activities (Wang 2011). 
Fleet 
Fleet couriers mainly carry out pickup and delivery. They drive commercial vans 
or light trucks and cover an allocated area, meeting at their depot or hub after each cycle 
to unload and reload freight. When customers book through the customer services or 
online booking system, the job information is sent to the courier. Generally day-to-day 
work depend on how many pickups are called in, and what volume of items each 
courier receives from other couriers to deliver; however, they also have regular routine 
pickups from customers. 
Contract Fleet 
These couriers (otherwise known as the point-to-point fleet) are the main pickup 
and delivery agents for contracted movements (otherwise known as dedicated services). 
They specialise in the movement of routine orders, predominantly mail, documents and 
parcels. They are not required to meet after each cycle, and work on a different network 
from fleet couriers. They drive vans or trucks depending on the clients’ requirements, 
and have scheduled pickup and delivery times for each customer. They are not allocated 
a particular area like fleet, and may travel quite a distance to move contract bags from 
one customer to the next. 
Company/Wage Runs  
When a run has become vacant because a courier has left the company or 
transferred to another area, the company may supply a company/wage driver to work on 
that run until a replacement is found. 
Relief Drivers 
All couriers are responsible for providing their own relief drivers to work on their 
run when they have annual or sick leave. These drivers are selected, trained and paid at 
each courier’s discretion. Some companies may use a company driver to cover the run 
temporarily, but the cost will be charged to the regular courier. 
Shuttle Runs 
This is a typical subcontract in many courier companies. Courier companies may 
contract short-haul or long-haul freight to another transport company or contact courier 
to deliver line haul freight from one depot to another, or from a depot to couriers who 
may work in an outer area.  
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2.8 Key Characteristics of Courier Services  
Speed 
As premium service providers, couriers tend to be more expensive than usual mail 
services; however, delivery time is less than that of the standard postal service. The 
short transit times, for instance of overnight and same-day delivery services, are 
different from traditional mail service times, and the delivery system also is different. 
For example, most courier companies use road and air to transport items without 
storage, and their longer operations hours (with 24-hour hubs) minimise delivery time. 
Security 
Courier services deliver high-value, time-sensitive and high-value-to-weight 
products, and are responsible for the freight’s safety. Damaged or lost freight directly 
influences the credibility of a company, so security is one of the most crucial aspects of 
operation. With the rapid development of technology, security has been greatly 
improved, and various technologies are employed to handle freight and monitor it 
movement through the system.  
Tracking  
This is an essential features of courier companies. Although today’s postal service 
is able to provide similar tracking services to customers, it was first introduced by one 
of the world’s leading courier companies, FedEx (Birla 2005), revolutionising the way 
people send parcels. Tracking allows both sender and receiver to know where a parcel is 
at every moment, through internet.  
Committed delivery time 
Previously there was no way that customers could get an estimated time of 
delivery from the traditional postal service. Thousands of mail and small items had to be 
collected, sorted, and dispatched to different destinations, and people could do nothing 
but wait. Today a host of advanced mobile devices and ICT manage and monitor the 
freight in a courier system. All parties involved in a delivery consignment are able to 
check the status of the freight during transit.  
Door-to-door Services and Signature 
Courier companies provide delivery service from point of pickup to point of 
delivery. Customers just need to make a phone call or book online and couriers will go 
to the pickup address, and collect the parcels, then deliver them to the destination. The 
courier system has a huge potential, due to the two-way pickup and delivery system, 
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which can be adapted for different purposes. For example, a courier service is an 
important urban freight transport system (Taylor 2013).  
Specialisation and individualisation of services 
Customised service is another key feature of courier companies. The flexible two-
way pickup and delivery paradigm is able to meet most types and scales of individual 
and business customers’ needs; for instance, in a courier company, there are different 
types of couriers such as residential couriers, industrial couriers, point-to-point couriers, 
long-haul couriers and dedicated company couriers. The dedicated company courier, 
which is especially designed for one or several certain large-scale business customers, 
may drive van or truck to pick up and delivery regularly. 
2.9 The Australian Context 
The transition of most business models from a physical to a digital base 
notwithstanding, the transfer of documents, materials, office equipment and other 
objects is integral to maintaining and running a business. In other words, logistics is 
required by every firm. Many Australian businesses have come to rely heavily on postal 
and courier services. The Demand for Courier Services  
The courier service is booming, in response to the rapid development of 
technology and e-business. Courier services have become more and more popular with 
the amazing increase in online sales over the last decade: the growth of online shopping 
transactions is reflected in the high demand for delivery services. Generally, high 
demand requires higher levels of service in order to meet need.  
The demand for 3PL services from Australia businesses is huge. Rahman’s 2009 
survey indicated that 66 per cent of his respondents, all from large Australian firms, 
outsourced logistics services from one or more 3PL providers. Transport companies 
comprise 40 per cent of the 3PL industry in Australia (Rahman 2011).  
The potential for growth in the courier industry is enormous, as more and more 
people purchase from internet websites rather than physical stores. While consumers 
enjoy searching the internet for bargains or hard-to-find items without leaving home, 
online appreciate avoiding some of the risks and costs which physical stores have to 
bear, such as warehousing, rent, labour or depreciation. The online shopping 
phenomenon is changing the logistics freight industry. 
Parcel, courier and express transport services are one of the fastest growing 
transport businesses in cities (MDS 2012). The potential for growing demand for 
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courier services is enormous. With the anticipated increase in freight volume over the 
next five years, the delivery/freight transport services are needed in Australia.  
Since the global economic crisis, companies have started to review their 
businesses performance to counter the economic environment. Implementing a 
sustainable development strategy is a common was to reduce costs and improve long-
term competitiveness (Vasco, Andrew & Mohamed 2010). The many different methods 
adopted indirectly affect the logistics and transportation industry; small batch orders 
appear more often, in response to sustainability and operational strategies, and a flexible 
and economic delivery method is required to cater to this trend. The research and 
experience in a courier company have indicated that courier delivery is a good solution, 
especially for small and medium businesses that cannot afford an in-house fleet: 3PL is 
an effective and efficient solution for such companies. 
2.9.1The Unique Characteristics of Australia 
There are several reasons that Australia was selected for the research. The unique 
environment, economy and characteristics of Australia makes Australia different from 
most countries in the world. The courier literally is one of the most compatible delivery 
methods for Australian urban delivery. Australia needs this kind of research to support 
its sustainable development in the future. And the author believes that the ideas, 
thinking and findings of research will benefit this country in the long term.  
As is known to all, Australia has one of the lowest population density in the world 
and the majority of population is concentrated in the capital cities, major towns and 
southeast coast in Australia. The concentrated population enables a courier specialise in 
urban and densely populated area delivery (ABS 2013a). Courier delivery is the one of 
the most flexible and efficient freight transportation paradigm in urban/densely 
populated areas (Dablanc 2009). Australia needs the courier business to serve both 
commercial and individual customers in those areas where most Australians live. 
Especially, the courier hub-and-spoke distribution paradigm, which has been 
successfully proved by many couriers companies worldwide, is the most effective and 
efficiency mode for the urban area delivery. And the express couriers’ network and 
planning processes enable them to increase the efficiency of their delivery tours (MDS 
2012).  
The natural environment, advantageous infrastructure and low cost of road 
transportation in Australia provide a solid basis for courier service. Australia is the 
flattest inhabited continent in the world, extremely advantageous in terms of land 
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transportation. The population is concentrated along the southeast coast, generally 
within 900 kilometres of the nearest state capital. Road transportation is much cheaper 
than air, especially given the high standard of the road network; this makes it attractive 
to courier services.  
Courier Services’ Contributions to Australia 
According to the Australian Bureau of Statistics, Australia’s small and medium 
businesses accounted for almost 70% of employment in the private sector in 2011.  
Such businesses have made a significant contribution to the Australian economy over a 
long period, although some need support to survive the current economic environment. 
The courier service is a very good transportation solution for small and medium 
business providing flexible and economical logistics solutions. This research may 
indirectly benefit the businesses.  
The logistics services themselves benefit the economy: road freight operations in 
Australia are estimated to generate 2.8 per cent of GDP, offering 150,000 jobs directly 
and creating a further 150,000 job opportunities indirectly (Clark, M et al. 2012). The 
country’s total logistics markets are worth $60.00 billion (Sullivan 2005).  
2.10 Summary  
Although the Australian courier business has a history stretching over 200 years, 
it is still not very advanced. There is a potential to develop the service in Australia, 
especially now that courier delivery has become a more popular way of sending parcels, 
and with the preference of the majority of small and medium businesses for couriers as 
their primary delivery method. This study will assist these businesses, and the country, 
to improve the efficiency of supply chain and reduce the Operating costs. 
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Chapter 3Literature Review  
3.1 Introduction 
The literature review considers the relevant books, articles, papers and theses 
dealing with supply chains in five main areas: supply chain and logistics management, 
3PL, supply chain uncertainty and risk, logistics capabilities, and logistics performance. 
In particular, previous studies in supply chain uncertainty and risk are examined to 
provide the latest research information. Supply chain uncertainties and risks in the 
Australian courier industry are the main concern of this research, but only a few studies 
of this in a 3PL courier context have been published. Some portions of this chapter have 
been published as research and conference papers (Wang, Jie & Abareshi 2014a, 2015c) 
This chapter consists of four sections. The first covers supply chain 3PL couriers, 
important definitions and concepts, and trends in research into 3PL providers. The 
second focuses on supply chain uncertainty and risk in relevant studies. The third 
considers logistics capability, and the last presents literature on logistics performance in 
the supply chain context. Gaps in the literature and a summary conclude the chapter. 
3.2 Supply Chain and Logistics Management  
Globalisation, new technology, dynamic global markets, online shopping, and 
government policies and regulations have led to many changes. The last decade has 
been a period of rapid change for organisations, especially businesses, forcing them to 
be much more innovative, flexible and responsive, and to focus on customers’ real 
demands and needs in order to survive and compete in the intensely competitive global 
environment (Coyle et al. 2008). Supply chain management enables organisations to 
work together efficiently and effectively, and logistics management has become an 
important element of this.  
Logistics and supply chain are relatively new disciplines, although logistics has a 
long history in human society: it can be traced back thousands of years to the earliest 
forms of organised trade. It first began to gain attention in academies around the early 
1900s, in relation to the distribution of farm products, as a way to support a business 
strategy and provide utilities of time and place (Crowell 1902). 
3.2.1Historical Development  
In 1902 Crowell (1902) discussed costs and factors affecting the distribution of 
farm products. Later Shaw (1916) discussed strategic aspects of logistics, the first of 
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many authors who conceptualised the interrelationship of demand creation and physical 
supply. In fact, he was the first to use the term ‘physical distribution.’ Clark, FE (1922) 
identified the role of logistics as ‘physical distribution’ in marketing. The term 
‘logistics’ is used in a similar way today.  
With the outbreak of War II, logistics underwent further development, 
contributing to the allied victory. It now began to receive increased recognition and 
emphasis (Ashley 2002). 
It started to be used in conjunction with new corporate philosophy and marketing 
in the 1950s, when it was developed in conjunction with customer service and the cost 
components of a firm’s marketing efforts (Christopher & Peck 2012). During the 1950s, 
another significant logistics and transport development was the economics of airfreight, 
in the concept of total cost analysis. Airfreight economics provided a new perspective 
on logistical costs (Kumar & Zander 2007) and the focus of lean logistics can be traced 
to the concept of total costing theory. 
In the late 1970s and throughout the 1980s, there was a significant movement in 
the United States which affected industries along the entire logistic and supply chain. 
The Airline Deregulation Acts of 1977 and 1978, the Staggers Rail Act of 1980, the 
Motor Carrier Act of 1980, and the Shipping Act of 1984 removed or modified 
economic sanctions and barriers on air, rail, motor, and ocean transport. This trend to 
deregulate transportation spread to many other countries, and allowed private 
companies to enter the logistics and transport market. It also resulted in increased inter- 
and intra-firm competition, forcing competitors to look closely at pricing, flexibility in 
routing and scheduling, the increased need to become market-oriented, and the need to 
be creative in terms of marketing services.  
In the early 1980s the term ‘supply chain’ was first used to describe the emerging 
management discipline; and the term ‘logistics’ was redefined in business along with 
the development of supply chain management. It integrated transport, warehousing, and 
distribution to create and deliver better value to customers and shareholders 
(Christopher 1998). 
During the 1980s and 1990s, two trends significantly affected and accelerated the 
development of logistics and supply chain management. The first was the computer and 
information technology boom, which allowed executives and management to implement 
logistics management more effectively and efficiently than ever before (Kumar & 
Zander 2007). The second was the development and expansion of globalisation. More 
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and more firms became international, especially in sourcing raw materials, and 
component parts, consequently requiring a more effective and efficient supply chain and 
logistics management to support their activities. Since them market changes have 
accelerated, resulting in further recognition that logistics and supply chains help create 
sustainable competitive advantages for organisations, particularly when considered as 
value-added activities for customers (Christopher & Peck 2012). On the negative side, 
the unstable nature of the international environment added uncertainties to supply chain 
management.  
Today’s logistics and supply chain management have sufficient technology and 
resources, but lack knowledge of how to deploy them efficiently and effectively: this is 
a serious issue in logistics and supply chain management if managers are 
knowledgeable and have appropriate attitudes, but are still not effective (Carmichael et 
al. 2011). This study intends to develop a model design for supply chain management 
and show managers how to do the appropriate things in appropriate ways, as ‘doing the 
right things in the right way is what makes for an effective manager. The effective 
manager is one who uses effective managerial behaviour, and maximises this through 
further effective development and learning’ (Carmichael et al. 2011, p. 87). 
3.2.2Supply Chain Management 
Supply chain systems vary depending on the needs of the industries and 
businesses they serve. There are many different definitions of supply chain 
management. According to the Council of Logistics Management, it is the integration of 
material, information and financial flows in a network of companies or organisations 
that make and deliver of products and services from the source to the consumer.  
Supply chain management is becoming a crucial competitive factor in today’s 
competitive business world (Ratliff 2002). A supply chain usually involves different 
businesses partners, and supply chain integration has become an important trend. A 
truly integrated chain does more than reduce costs: it creates value for the company, its 
chain partners, and its shareholders (Lee 2000). Effective management of a supply chain 
has been increasingly recognised as a key factor in differentiating product and service 
offerings and in gaining competitive advantage for firms (Christopher 1998). The 
concept fundamentally changes the nature of a firm, which is no longer based on direct 
control of the internal business processes, but rather on integration across member 
organisations in the supply chain (Lai, Ngai & Cheng 2004). Further, the supply chain is 
not a chain of business in one-to-one, business-to-business relationships, but a network 
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of multiple businesses and relationships, offering the opportunity to capture the synergy 
of inter-organisational management (Lai, Ngai & Cheng 2004; Lambert, MD, Cooper & 
Pagh 1998). There is a very close relationship between different business partners in a 
supply chain, so that one business partner’s performance may affect other business 
partners along the entire chain. 
Implementing supply chain management requires that the traditional internal 
perspective of performance measures be expanded to embrace a wider partnership 
perspective, avoiding a self-focused attitude (Holmberg 2000). A popular definition of 
supply chain management is a set of approaches utilised to efficiently integrate 
suppliers, manufacturers, warehouse, and stores, so that merchandise is produced and 
distributed at the right quantities, to the right locations, and at the right time, in order to 
minimise system wide costs while satisfying service level requirement (Christopher 
1998, p. 35). 
It is difficult to provide a standardised definition of a supply chain for all the 
parties in a network. First, each supply chain is distinct to a specific industry; second, 
the separate members of a supply chain have different focuses, concerns and interests, 
confounding a simple overall definition. Nevertheless, it is significant to define a supply 
chain in this study. According to studies by Lambert, MD, Cooper and Pagh (1998) and 
Lambert, DM and Cooper (2000), it is effective to look at an entire supply chain from a 
focal company’s perspective. Every firm in a supply chain can see its firm as the focal 
company, and each firm is a member of another’s supply chain. This study takes a 3PL 
courier company as the focal company (Figure 3.1). 3PL providers have a key role in 
facilitating supply chain integration, in some cases managing entire chains. Integrating 
with 3PL providers has been growing in importance in recent years (Jayaram & Tan 
2010). Each 3PL company’s performance directly influences a supply chain, and delays, 
disruptions and damages caused by 3PL would reduce the efficiency and effectiveness 
of the entire chain.  
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Figure 3.1 The focal company in a supply chain  
Supply chain and logistics management involves three main flows, of goods, 
information, and finance, in a network consisting of customers, suppliers, 
manufacturers, and distributors. Goods flows include both physical product and 
documents from suppliers to customers throughout the chain, as well as reverse flows 
via product returns, servicing, recycling and disposal. Information flows involve 
customer service, IT service support, order transmission and delivery status. Financial 
flows include credit terms, trade terms, payment schedules, and consignment and title 
ownership arrangements. These flows cut across multiple business functions and units 
both within and across companies (Lee 2000). Every organisation moves goods and 
materials; for example, a manufacturer collects raw materials from suppliers and 
delivers its finished products to customers; a courier delivers a product which a 
customer has ordered from a website. Different industries may have different systems, 
but a typical supply chain includes three stages: source, make, and deliver (Christopher 
2005). Logistics plays a vital role in connecting and maintaining the physical flows of 
goods, information and money in a supply chain system. 
3.2.3Logistics Management  
The Oxford English Dictionary defines logistics as ‘the branch of military science 
having to do with procuring, maintaining and transporting materiel, personnel and 
facilities.’ Originally logistics was a military term: in the 18th century, Antoine-Henri 
Jomini (1779–1869) a French military thinker and writer, in his Summary of the Art of 
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War (1838), defined logistics as the practical art of moving armies (Leighton 2012). The 
military definition of logistics encompasses supply items (food, fuel, spare parts) as 
well as personnel (Coyle et al. 2008).  
There are a host of definitions of logistics:  
 A channel of the supply chain which adds the value of time and place utility 
(Christopher 1998).  
 That part of the supply chain process that plans, implements, and controls the 
efficient, effective flow and storage of goods, services, and related information 
from the point of origin to the point of consumption in order to meet customers’ 
requirements (Lambert, DM & Cooper 2000, p. 67).  
 One of the prevailing definitions, from the Council of Logistics Management, is 
the process of planning, implementing, and controlling the efficient, cost 
effective flow and storage of goods, services, and related information from point 
of origin to point of consumption for the purpose of conforming to customer 
requirements (Simchi-Levi, David , Kaminsky & Simchi-Levi 2007, p. 5).  
 The management of the flow of the goods, information and other resources in a 
repair cycle between the point of origin and the point of consumption in order to 
meet the requirements of the customer (Cowles 2012, p. 3).  
Four subdivisions of logistics, business, military, event, and service logistics, are 
identified Coyle et al. (2008), All have some common characteristics and requirements, 
such as forecasting, scheduling and transportation. A general definition is: 
 The process of anticipating customer needs and wants; acquiring the capital, 
materials, people, technologies, and information necessary to meet those needs 
and wants; optimising the goods or service-producing network to fulfil customer 
requests; and utilising the network to fulfil customer requests in a timely manner 
(Coyle et al. 2008, p. 36). 
With increasingly globalised supply chain operations making increasingly 
complex the supply of materials to businesses and the shipping out of products, logistics 
became a business concept in the 1950s. In business it is defined as ‘having the right 
item in the right quantity at the right time at the right place for the right price in the right 
condition to the right customer’ (Cowles 2012, p. 5). Usually, from a focal company’s 
perspective, a logistic delivery has two different stages: inbound logistics and outbound 
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logistics, which together cover the flow of materials from point of origin to point of 
consumption (Figure 3.1). 3PL companies perform both inbound and outbound 
deliveries and integrate the supply chain (Jayaram & Tan 2010). The research concerns 
the freight movement in the business logistics. 
 
Figure 3.2 Logistics delivery 
A supply chain consisting of separate businesses and organisations, and each 
business or organisation is connected by the various business process links in a supply 
chain network. Traditionally, each manager has a narrow responsibility for the 
movement of goods into, through and out of their own organisation. In addition, 
managers concentrate on those parts of the supply chain that they directly control. 
Ideally, if each organisation looks after its own logistics properly, goods move 
efficiently through the whole chain, so holistic supply chain efficiency may be achieved 
(Waters 2011). However, there is an argument between the holistic supply chain 
efficiency and individual supply chain members’ efficiency. It is difficult to maximise a 
system wide efficiency due to the conflicts of interests between separate supply chain 
members. Therefore, it is essential to have at least one focal company in a supply chain 
to maintain and coordinate the overall supply chain performance, especially logistics 
performance, many supply chain activities based on the logistics performance, for 
example faster delivery can reduce total inventory and warehouse costs (Coyle et al. 
2008).  
3.2.4Differences between Supply Chain and Logistics Management 
There is an ambiguous boundary between logistics management and supply chain 
management, as they have some common characteristics. According to previous studies 
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(Coyle et al. (2008); Simchi-Levi, David, Kaminsky and Simchi-Levi (2008)), the 
differences between supply chain and logistics can be summarised and illustrated, as in 
Table 3.1. Logistics management focuses on logistics, transport and warehouse 
functions, whereas supply chain management concerns about a holistic supply chain 
system consisting of multi-enterprises and multi-functions.  
 
Table 3.1 Differences between supply chain and logistics management  
 Supply Chain Management Logistics Management 
Description An entire supply chain system, 
usually from manufacturers to 
customers involved in supply 
chain management. 
Part of a supply chain system, 
focusing on the linkages 
between different business 
partners in a supply chain. 
Goods Raw material, work in process, 
finished goods 
Finished goods 
Activities  Full range of supply chain 
activities from manufacturing to 
retailing, such as production, 
design, sales forecasting; also 
includes logistics activities 
Focus on transportation, 
warehousing, material handling 
and packaging 
Network Distribution channels and 
strategies 
Focus on logistical and 
transport delivery network 
System Enterprise information, multi-
enterprises, cross-functional 
system (SAP, EDI) 
information management, 
logistics/warehouse function 
oriented system (VMI, SMI, 
warehouse management 
system) 
Outsourcing It is difficult and risky to 
outsource whole supply chain 
function 
3PL, 4PL; it is easy to 
outsource logistics functions 
Parties Normally, many different parties 
(more than three) are involved  
Normally two or three parties 
are involved  
(Simchi-Levi, David , Kaminsky & Simchi-Levi 2007) 
3.2.5Common Logistics Activities  
Logistics involves a wide range of activities, the most common of which are 
considered in this study. 
Transportation/delivery 
Logistics is the management function responsible for all movement of materials. 
Transportation is an important activity in the logistics system and is often the largest 
variable logistics cost (Coyle et al. 2008). Moving materials into an organisation from 
suppliers is called inbound or inward logistics; moving materials out and on to 
customers is called outbound or outward logistics; moving materials within the 
organisation is generally described as materials management (Waters 2011).  
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Storage 
There are two major storage activities: inventory management and warehousing. 
A direct relationship exists between transportation and the level of inventory and 
number of warehouses (Coyle et al. 2008). Usually, faster modes of transportation 
reduce the cost of storage. While a courier company provides most delivery services 
without storage, some parcels require temperature control during transit time, and 
freight has to be stored during national holidays.  
Packaging  
Improper or insufficient packaging may cause damage and delay (Coyle et al. 
2008). Sometime, packaging requirements are regulated; for example, the Australian 
Dangerous Goods Code sets out the requirements for transporting dangerous goods by 
road or rail across the country.  
Materials handling 
Materials handling is concerned with equipment used for short-distance 
movement, such as conveyors and forklift trucks, and automated storing systems (Coyle 
et al. 2008). As technology develops, creative methods of freight movement and 
distribution are devised by individual logistics companies. Courier companies in 
particular require efficient and effective goods handling for fast delivery. Dangerous 
Goods handling is regulated by the National Transport Commission. 
Order fulfilment 
The time between a customer placing and receiving an order is a key factor in 
physical distribution, although other factors such as production, information sharing and 
customer service are involved. In this research, order fulfilment is considered as those 
activities that courier companies use to provide fast delivery to customers. Transit time 
is a critical factor in this, especially if long distances separate suppliers and customers.  
Forecasting 
Forecasting is a logistics activity that estimates inventory or freight volumes of 
future deliveries. As transport and logistics networks are complex courier companies are 
particularly likely to use intermodal transport to move freight. Accurate forecasting 
helps companies to anticipate delivery force accurately, minimising delays and 
disruption.  
Planning and Scheduling 
Planning and scheduling comprise a wide range of activities, such as 
manufacturing, procurement, delivery and selling. This research concentrates on the 
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delivery process. A good, smart delivery plan and competent scheduling may mitigate 
the negative impacts of supply chain uncertainties and risks and improve delivery 
performance significantly. 
Customer service 
There are two dimensions of customer service in logistics: the process of 
interacting directly with the customer to book a job, solve any problems and increase 
sales, such as simplification of processes; and the level of service an organisation offers 
to its customers, such as on-time delivery and no damage to goods. 
Logistics network design 
Usually, logistics network design is well developed in any successful company. 
However, managers have to pay attention to the network when there is an unexpected 
event or change. For example, a company may modify its network to match new 
customers needs.  
Return goods handling  
Return goods handling (reverse logistics) become popular in logistics companies, 
along with the online shopping booming. There is a huge difference between return 
goods and normal delivery, return goods handling requires higher level of logistics 
capability. Courier is one of the most suitable models for the individual customers’ 
goods return (Wang 2011). 
Security 
Lost freight is a serious issue for most logistics companies (Burges 2013). 
Damaged freight is also unwelcome. Both directly influence logistics performance.  
IT service support 
IT service has become a part of most logistics companies. More and more new 
technologies are being adopted in the courier industry. IT service provides an efficient 
and effective way of handling a wide range of logistics activities, such as online 
tracking, advance notification, barcode scanning and automated sorting. 
Every firm requires logistics functions and activities to maintain daily business 
operations, no matter which industry it works within (Waters 2011). However, different 
types of company may require different levels of logistic support; this function may be 
understood as logistics capability , and will be will be discussed later. A logistic 
function is different from a supply chain function: some companies may not have a 
supply chain function, but will still have a logistics function. For example, a real estate 
company does not need a supply chain, but a minor level of logistics is required for it to 
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send legal documents to customers. An embassy is another example of a company with 
no need for a supply chain but some need for logistics to courier documents. These 
types of business are likely use 3PL. Therefore, the logistics function is not only an 
essential part of a supply chain, but stands alone as a function required by every 
business as part of normal operations. The difference is that some companies may 
require a high level of logistics services, and other companies very little. 
3.3 Third Party Logistics (3PL) 
Third party logistics, one of the significant concepts in this research, is an 
outcome of outsourcing strategies developed by the logistics industry. Throughout the 
1990s strategic outsourcing, the outsourcing of transportation and logistics, became a 
tool to cut costs (Branch 2009). Especially during the global economic crisis, a large 
number of companies tried to minimise costs in every possible way. According to 
relevant studies (Coyle et al. 2008), outsourcing is one of the most effective and 
successful ways to reduce the costs of logistics, and there are many examples of the 
successful implementation of such outsourcing. 
Current leading topics in 3PL include 3PL capabilities and service offerings, 
technology enablement, structuring and managing effective 3PL relationships, and how 
customers view success and value in their 3PL relationships (Coyle et al. 2008; Morash, 
EA 2001). A review of managerial literature and practice reveals that capabilities and 
performance are becoming increasingly important topics, for practitioners and 
researchers alike (Morash, EA 2001).  
3.3.1Definition of Third Party Logistics 
A third-party logistics provider (3PL, or sometimes TPL) is ‘a firm that provides a 
one stop shop service to its customers of outsourced (or “third party”) logistics and 
delivery service for part, or all of their supply chain management functions’ (Cowles 
2012, p. 47). Another definition of 3PL is found in the Council of Supply Chain 
Management Professionals:  
A firm provides multiple logistics services for use by customers. Preferably, 
these services are integrated, or ‘bundled’ together, by the provider. Among the 
services 3PL providers provide are transportation, warehousing, cross-docking, 
inventory management, packaging, and freight forwarding. 
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Simply, ‘3PL is the use of an outside company to perform all or part of the firm’s 
materials management and product distribution functions’ (Simchi-Levi, David, 
Kaminsky & Simchi-Levi 2008, p. 249). 
The definition provided by Bask (2001, p. 474), 3PL refers to ‘relationships 
between interfaces in the supply chains and 3PL providers, where logistics services are 
offered, from basic to customised ones, in a shorter or longer term relationship, with the 
aim of effectiveness and efficiency.’ According to Lieb (1992, p. 29), 3PL involves ‘the 
use of external companies to perform logistics functions that have traditionally been 
performed within an organisation. The functions performed by the third party can 
encompass the entire logistics process or selected activities within that process’. 
Berglund et al. (1999, p. 59) emphasise the supply of management support in addition to 
operational activities by providers and the duration of the relationship:  
3PL are activities carried out by a logistics service provider on behalf of a 
shipper and consisting of at least management and execution of transportation and 
warehousing. In addition, other activities can be included, for example inventory 
management, information related activities, such as tracking and tracing, value 
added activities, such as secondary assembly and installation of products, or even 
supply chain management. Also, the contract is required to contain some 
management, analytical or design activities, and the length of the co-operation 
between shipper and provider to be at least one year, to distinguish 3PL from 
traditional ‘arm’s length’. 
The worldwide trend in globalisation has led to companies outsourcing their 
logistics function to 3PL companies. Cowles (2012) classified three major types of 3PL 
as  
 freight forwarders 
 courier companies 
 other companies integrating & offering subcontracted logistics and transportation 
services. 
3.3.2The Role of 3PL in the Supply Chain 
Many businesses are involved in a supply chain, whether as primary members, all 
those autonomous companies or strategic business units that carry out value-adding 
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activities (operational or managerial) to produce a specific output for a particular 
customer or market; or as supporting members (Lambert, DM & Cooper 2000, p. 70). 
A typical supply chain has three stages: source, make, and deliver (Christopher 
2005). Prater, Biehl and Smith (2001) urge the supply chain may be broken down into 
three basic segments: sourcing, manufacturing and delivery. The growth of 3PL 
companies began in the 1980s when organisations started to seek new solutions to 
maximise efficiency, profit and productivity. Initially, 3PL companies emerged as 
providers of a wide variety of logistics and supply chain management functions; since 
deregulation 1970 in the United States Outsourcing key logistics activities, especially 
warehousing and transportation, has become an important and noticeable trend in the 
business environment today (Ashenbaum, Maltz & Rabinovich 2005).  
In the last two decades an important development in the supply chain network has 
been the incorporation of 3PL in the traditional logistics market. Using 3PL providers 
gives firms easy access to logistics services. From a growing number of companies 
providing flexible and customised services, including inbound freight, freight 
consolidation, warehousing, reverse logistics, distribution, order fulfilment and 
outbound freight. Offering fast delivery and quick response, 3PL providers act as 
‘logistics coordinators in the supply chain’ for clients for whom the synchronisation of 
dispersed supply resources is a critical requirement (Bolumole 2003). 3PL providers 
and courier companies can therefore be seen as supportive supply chain members, 
companies that provide resources, knowledge, utilities or assets for the primary 
members of the supply chain (Lambert, MD, Cooper & Pagh 1998). This implies that 
logistics service providers should support alternative strategies, including supply chain 
risk management strategy. And many benefits that supply chains can achieve from 
value-added 3PL services (Bask 2001). Further, the role of 3PL companies is a linkage 
of different parties in a supply chain. 3PL performance is a success factor for both 3PL 
providers and their customers (Richard & Rein 2004). Therefore, it is significant to 
focus on the 3PL providers in order to add value to an entire supply chain.  
Logistics provision is an industry under great pressure. Margins are small, so 
businesses in this field continuously seek opportunities to improve profitability (Krauth 
& Moonen 2005). Coyle et al. (2008) note that the most frequently outsourced services 
in Asia-Pacific, are transportation (95%), warehousing (74%), customs clearance and 
brokerage (84%), forwarding (64%), and shipment consolidation (54%). As discussed 
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earlier, a typical courier process consisting of the five services. In other words the 
demand of courier service is considerable in Asia-Pacific region. 
A few studies, like that of Sheffi, Y. (1990), classify 3PL providers as asset or 
non-asset owning. Lieb (1992) offers an early study of large manufacturers’ use of 3PL 
services. Lim (2000), uses game theory to study contract design problems in 3PL 
services. Marasco (2008) points out that most research uses survey-based exploratory 
methods to analyse behaviour from either customers’ or service providers’ perspectives. 
Authors tend to use quantitative methods to demonstrate and model problems in the 
industry. 
This research focus on courier companies in Australia. A major trend is the type 
of shipment being sent via courier (for speed of delivery) (Breininger 1998). The 
courier is a typical 3PL mode, where deliveries tend to be made in small loads and in 
frequent trips (Marin, Tom & Dewan Md Zahurul 2010). There is very little published 
research on 3PL couriers so far. Most courier-oriented research uses mathematical 
models to identify and solve problems (Chang & Yen 2012), and case studies to analyse 
a particular company (Bowen 2012). Chang and Yen, (2012) and Avella et al. (2002) 
develop routing and scheduling strategies, Roorda et al., (2010) model logistics 
services, and Choudhry and Khan (2001) study courier pickup and delivery operations. 
3.3.3Supply Chain Uncertainty and Risk in 3PL  
Intense competition in the 3PL market globalisation, increased supply chain 
network complexity, higher customer expectations, shorter product and technology life 
cycles, and unstable environment, mean that 3PL providers face more uncertainties and 
risks than ever (Marasco 2008). Many businesses do not have a supply chain risk 
management policy (Andreas 2013), and one strategy is to transfer their uncertainties 
and risks to 3PL providers (Zsidisin & Ritchie 2009). The uncertainties and risks still 
exist, but now 3PL providers have to manage them. There are managers who are 
experienced, knowledgeable and have appropriate altitudes in their industries but are 
not effective (Carmichael et al. 2011). As mentioned earlier, doing right things in the 
right way makes an effective manager (Carmichael et al. 2011). Unsuccessful 
companies have a consistent profile: they are functionally oriented and narrowly 
focused. The problem is a lack of ideas, not about what to do but about how to 
coordinate the efforts (Holmberg 2000). Successful managers in 3PL need to be aware 
of effective supply chain risk management. 
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A few studies look at uncertainty and risk in the transport and logistics industries 
(Joseph 2004; Rodrigues, Potter & Naim 2010; Rodrigues et al. 2008), concentrating on 
identifying and investigating the sources of uncertainties and risks. One of the major 
distinctions between 3PL and other firms is that insufficient and ineffective 
management of uncertainty and risk in 3PL may cause chaos along a supply chain, as it 
directly links the several parties (Zsidisin 2003). Changes to a supply chain system are 
therefore crucial. This study proposes an approach which focuses on a firm’s ability to 
manage supply chain uncertainties and risks and minimise changes to other parties in 
the chain, so that the negative effects of change may be minimised.  
The measurement tool used to assess supply chain uncertainties and risks in this 
study has not yet been well developed. However, several previous studies support the 
development of an appropriate scale for assessing both uncertainties and risks in the 
Australian courier industry. Rodrigues, Potter and Naim (2010) determine and assess 
the different causes and sources of supply chain uncertainty that impact on the 
sustainability of UK road freight transport, demonstrating that uncertainty can be 
evaluated in logistics and transport. Simangunsong, E., Hendry, L.C and Stevenson, M. 
(2012) systemically review uncertainty and risk in supply chains, providing a holistic 
view of the relevant literature. Further, the study identifies several sources of 
uncertainties in the supply chain. Another study by Murugesan, Natarajan and 
Lakshminarayanan (2013) provides a reliable and accurate instrument to assess supply 
chain risk in heavy engineering industries. The supply uncertainty and risk scale which 
is developed for use in the present research is based on these studies, and draws some of 
its measures from them.  
3.3.4Logistics Capability in the 3PL  
Logistics capability is important in 3PL companies. Coyle et al. (2008) consider it 
one of the leading research topics in 3P.L given that they require a high level of 
logistics capability to meet customer’s needs (Lai, Ngai & Cheng 2004). Although 
many different definitions of logistics capabilities have been identified they tend to 
derive from a resource-based view of such businesses, although authors agree that 
logistics capabilities comprise a series of abilities, capacities, skills and intelligences, all 
critical to logistics companies and without which they cannot operate effectively (Jay 
Joong-Kun, John & Harry 2008; Lai 2004; Morash, EA & Lynch 2002).  
Logistics capabilities required by 3PL providers have been well developed and 
argued. (Lai 2004; Shang & Marlow 2005; Yang 2012; Yang, Marlow & Lu 2009). 
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Generally, most studies define logistics capability in terms of context, as will the current 
study, which focuses on Australian courier companies.  
When the external environment is unstable, a firm’s resources and capabilities 
may be easier to control (Grant 1991). Logistics capability in this study will be used as a 
tool to mitigate supply chain uncertainties and risks in the Australian courier industry. 
Different 3PL companies may focus on building different kinds of capabilities to satisfy 
customers’ needs; these will be discussed in detail later in this chapter. 
3.3.5Pros and Cons of Implementing 3PL 
There are arguments whether or not 3PL should be used by a firm. Most authors 
urge that implementing 3PL and outsourcing logistics activities offers many benefits 
(Christopher 1998; Lieb 1992; Liu & Lyons 2011; Rahman 2009; Sheffi, Y. 1990); 
however, there are also risks.  
Advantages 
The first advantages is economy of scale (Christopher 1998). This long-run 
concept is vital to the logistics and supply chain industry, and directly influences the 
cost of the logistics. Achieving economy of scale reduces the cost of logistics per unit 
through the aggregation of freights and orders from different shippers, leading to 
reductions in unit cost as the size of a facility and the usage levels of other inputs 
increase (Fowkes et al. 2004). 
A second significant advantage is transferring logistics uncertainties and risks to 
the 3PL provider (Zsidisin & Ritchie 2009). Risk pooling, a key concept in supply chain 
management, suggests that demand uncertainty is reduced if one aggregates demand 
across locations, because this makes it more likely that high demand from one customer 
will be offset by low demand from another (Simchi-Levi, David, Kaminsky & Simchi-
Levi 2008). The reduction in uncertainty allows a decrease in safety stock, and average 
inventory in supply chain is reduced. Shippers transfer demand uncertainty to the 3PL 
provider: for example, a shipper might use couriers to deliver one item one day, and the 
next day send hundreds of items by courier at the same unit cost. The 3PL providers 
aggregate such demands from separate shippers and reduce overall uncertainty through 
risk pooling. They can also cut unit cost by achieving economies of scale while 
maintaining or even increasing service levels through risk pooling. Another kind of 
uncertainty and risk is damaged/lost freight.  
Third, implementing 3PL reduces capital investment. New technologies and 
equipment can improve the productivity and the performance of logistics and supply 
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chains, but they are costly, and require extra training, equipment and maintenance. In 
Australia, most companies are small and medium businesses; using 3PL providers allow 
them to enjoy the advantages of new technology in an easy, relatively inexpensive form. 
Reducing capital investment also means reducing risk, and value-added activity as the 
cost of logistics is a significant component of the price (Christopher 1998; Lambert, 
MD, Cooper & Pagh 1998).  
Fourth, outsourcing logistics allows companies to concentrate on their core 
competency. With the development of e-business and online shopping, customers have 
more choices, and each firm is having to pay more attention to its core strengths, the 
specific talents, skills and knowledge that differentiate it from its competitors, and to 
promote its strengths as advantages to prospective customers. For instance, Apple 
focuses on innovation, marketing, product design and sales rather than on delivery; 
online Apple products are distributed and delivered by the 3PL company TNT in 
Australia.  
Finally employing third party and outsourcing logistics increases flexibility. It 
allows a business to react to changes in the market quickly and correctly. Once 
companies can focus on their core competencies, they need only minimum resources to 
maintain and monitor their logistics functions, and can dedicate their resources to deal 
with changes in the market and customer demand. They can take advantage of their 3PL 
providers’ technical knowledge and networks to accelerate product development and 
extend their markets. Many 3PL providers offer flexible and customised logistics 
services at low prices, and offer ideas and solutions beyond the scope of small 
businesses to implement alone; for instance, FedEx, was the first to introduce online 
tracking and the first to provide an international overnight service. Such new 
technologies and services from 3PL providers enhance their value-added services to 
customers and help firms to develop and redesign their products; and their integrated 
networks assist companies to extend their market reach.  
TNT and Apple are good examples; TNT, an international express and mail 
delivery services company with headquarters in Hoofddorp, owns operations in 65 
countries and delivers documents, parcels and pieces of freight to over 200 countries 
(TNT 2011). Apple is an American multinational corporation that designs and markets 
computer software, personal computers and so forth. The company’s best-known 
products include the Macintosh line of computers, the iPod, iPhone and iPad (Apple 
2011). Given the small market in New Zealand, Apple uses TNT’s international 
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network to distribute all its products from its Australian warehouse directly to 
individual customers in New Zealand. In this case, Apple’s New Zealand market is 
reliant on TNT’s distribution network.  
Disadvantages 
The benefits of outsourcing come with new and considerable risks (Leahy, 
Murphy & Poist 2005). Logistics plays an important role in business, and the flow of 
either raw materials or products relies on good logistics. As many different parties and 
organisations are involved in supply chains, outsourcing logistics may influence the 
performance of the supply chain system and the whole business.  
First is loss of control. After outsourcing, logistics will be organised by the 3PL 
provider. Companies may monitor the providers’ performance, but can no longer 
actually control its operations and performance. Many companies tend to ignore this 
issue, but loss of control may affect many other aspects of a business, such as priority 
service, customer service, operations and inventory. Therefore it is significant to 
associate outsource with the real situation in a specific case. 
Second, conflicting objectives of companies and their 3PL providers may 
constitute a risk. Companies and 3PL providers typically have different and conflicting 
objectives (Simchi-Levi, David, Kaminsky & Simchi-Levi 2008); for instance, 
increasing their flexibility is a key goal for companies who outsource their logistics; 
they may wish to respond to actual market forces by adjusting their volume of delivery 
at times. Unfortunately, this objective may conflict with the 3PL providers’ long-term 
objective of firm and stable commitment to the companies (Coyle et al. 2008). This is a 
crucial issue for 3PL providers, whose profit margins are relatively small (Krauth & 
Moonen 2005). From their perspective, cost reduction and efficiency are more 
important than flexibility. There are other risks in outsourcing logistics, such as loss of 
competitive advantages, compatibility and cultures. 
3.4 Resource Based Theory  
A resource based view (RBV) is the cornerstone of this study, and as all research 
elements are established on this theory, this section will focus on reviewing and 
discussing its importance. Logistics capability was developed from this theory; 
however, as it is such an important concept for this study, it is discussed separately in 
Section 3.5. 
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Resource based theory asserts that firms gain and sustain competitive advantages 
by developing and deploying valuable resources and capabilities. Although first 
codified by Wernerfelt (1984), the origins of the this idea can be traced back almost half 
a century, and some ideas and elements can be found in research by Penrose, ET (1959) 
and Williamson (1975) who urge the importance of resources and their implications for 
firm performance. The resource based approach is one of the most famous, powerful, 
popular theories in current business studies, and is widely recognised. This research is 
based on the resource based approach to investigate the applicability of logistics 
capability for mitigating supply chain uncertainty and risk in order to improve logistics 
performance in the Australian courier industry. 
According to Strategic Management, the definition of RBV is ‘a strategic 
management idea that each firm is unique and processes resources and capabilities that 
provided the basis for its competitive advantage’ (Mohamed, Ann & Yee 2014, p. 19). 
One of the important contributions of resource based theory to this study is that it 
presumes that each firm has a unique bundle of resources and capabilities that form the 
source of the firms’ competitive advantage (Mohamed, Ann & Yee 2014). Each 
organisation comprises unique skills, people, resources and capabilities: in other words, 
each is distinct. Each 3PL firm, too, is unique. Therefore any useful theoretical 
application must be adapted to a particular company to solve specific problems 
effectively and efficiently.  
Initially, a resource based approach focuses on the internal resources and 
capabilities of firms. It contrasts with the industrial or organisational view that argues 
that the industry in which a firm chooses to compete has a stronger impact on 
performance than the firm’s internal resources. This view considers that a firm’s 
performance is strongly influenced by its external environment (Mohamed, Ann & Yee 
2014): in other words, it concerns external resources and capabilities. 
3.4.1Resources and Capabilities 
The resource based view is that a firm’s resources are made up of different skills, 
capabilities, financial resources, and human and physical resources. These are 
coordinated and deployed in order to generate competitive advantage (Mohamed, Ann 
& Yee 2014). Firms then compete on the basis of their capabilities (Lai 2004). 
Capabilities are complex bundles of skills and accumulated knowledge, exercised 
through organisational processes, which enable firms to coordinate activities and make 
use of their assets. A capability is a customer-desired and visible strength that depends 
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on other strengths within the firm (Day 1994). Hafeez, Zhang and Malak (2002) regard 
capability as the ability to make use of resources to perform some task or activity; they 
define a resource as anything, tangible or intangible, owned or acquired by a firm. This 
study adopts a definition of capabilities as a firm’s capacity to transform its resources 
into outputs valued by customers, and which can generate profits for the firm 
(Mohamed, Ann & Yee 2014, p. 20). 
A resource based view of a firm provides important insights for understanding 
how competitive advantage is created and sustained. Briefly, the resource based theory 
states that firms obtain competitive advantage by accumulating internal resources and 
capabilities that are rare, valuable, and difficult to imitate (Grant 1991; Olavarrieta & 
Ellinger 1997; Russo & Fouts 1997). Thus, one of the main objectives for firms 
applying a resource based view is to identify their capabilities and develop them further 
(Day 1994). 
Olavarrieta and Ellinger (1997) found that logistics capability qualifies as a 
distinctive capability (one leading to sustainable competitive advantage) by reviewing 
characteristics such as added value, rarity, and difficulty of imitation. Later, Hafeez, 
Zhang and Malak (2002) regarded capability as the ability to make use of resources to 
perform some task or activity, and defined a resource as anything tangible or intangible 
owned or acquired by a firm. Mentzer, J. T., Soonhong and Bobbit (2004) consider that 
logistics capabilities play a distinctive role in the integrative strategic process, because 
of the expected benefits of improving efficiency and effectiveness include long-term 
profitability and survival. Fawcett and Stanley (1997) suggest that a firm has to 
establish logistics capabilities focusing on delivery speed, quality service, flexibility, 
cost, and innovation in order to achieve optimal performance. Particularly when the 
external environment is unstable, a firm’s resources and capabilities may be easier to 
control (Grant 1991). Chopra and Sodhi (2004) suggested that increased capability can 
be used in risk mitigation.  
Various capabilities have been categorised in terms of different perspectives and 
functions. So far, the Michigan State University Global Logistics Research Team has 
undertaken the largest-scale study of logistics capability, considering 17 general 
logistics capabilities from 32 possibles, divided into four capability groups: positioning, 
integration, agility and measurement. A study by Lu and Yang (2010) identified three 
capabilities in a logistics industry (innovation, customer response and flexible 
operation). Huang and Huang (2012) developed a capabilities scale for logistics service 
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providers; three logistics capabilities, service, innovation, and flexibility, are identified 
and developed in the study. Further, previous studies of logistics capabilities have been 
found in Appendices. 
3.4.2Dynamic Capabilities 
Teece, Pisano and Shuen (1997) developed the resource based approach one step 
further by formulating the dynamic capabilities perspective. According to their study, 
the term ‘dynamic’ refers to the capacity to renew competencies to achieve congruence 
with a changing environment. The term ‘capabilities’ reflects the major role of strategic 
management in adapting, integrating and reconfiguring resources, organisational skills 
and functional competencies to respond to the challenges of the external environment 
(Helfat, Constance E. et al. 2009). Capabilities or distinctive competencies consist of 
the attributes, abilities, organisational processes, knowledge, and skills that allow a firm 
to achieve superior performance and sustained competitive advantage over competitors. 
Dynamic capability is defined by Teece, Pisano and Shuen (1997) as a firm’s ability to 
integrate, build, and reconfigure internal and external competences to address rapidly 
changing environments.  
Dynamic capability is distinct from operational capabilities, which are involved in 
the current operations of an organisation. Dynamic capability, by contrast, refers to ‘the 
capacity of an organisation to purposefully create, extend, or modify its resource base’ 
(Helfat, Constance E. 2007). Winter, SG (2003) describes two different types of 
capability: ordinary or ‘zero-level’ capabilities allow a firm to ‘make a living’ in the 
short term; the other type of capability is dynamic and higher level, deployed to extend, 
modify or create the ordinary or ‘zero-level’ capabilities (Winter, SG 2003).  
There is some argument about whether dynamic capabilities can affect 
performance directly. Wilden et al. (2013) suggest that the development of dynamic 
capabilities does not necessarily lead to improved performance; rather, the context 
within which such capabilities are deployed is the determining agent. However, Hung et 
al. (2010) consider it necessary to develop dynamic capability in order to influence 
organisational performance effectively. 
In this study, logistics capability is considered a mixed capability which enables 
an organisation to perform an activity consistently, using more or less the same 
techniques on the same scale, to support existing products and services for the same 
customer population (Helfat, Constance E. et al. 2009). It comprises innovation and 
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flexibility to learn, reconfigure and transform both external and internal resources and 
adapt company strategy (Teece, Pisano & Shuen 1997). 
3.5 Logistics Capabilities 
Capability is the ability to make use of a resource to perform some task or 
activity; a resource is anything tangible or intangible owned or acquired by a firm 
(Hafeez, Zhang & Malak 2002). From a resource based view, logistics capabilities play 
a distinctive role in the integrative strategic process because of the expected benefits of 
improving firm efficiency and effectiveness leading to long-term firm profitability and 
survival (Mentzer, J. T., Soonhong & Bobbit 2004). The distinction of logistics 
capability between separate companies is based on the nature of their business, 
customers and services. it is therefore difficult to define logistics capability without a 
specific context, but for the purposes of this study it is defined as logistics and transport 
service providers’ ability to conduct and coordinate logistics-related activities and 
utilise related resources and skills to satisfy customers’ real needs.  
Table 3.1 illustrates the three main factors of logistics capability: innovation, 
customer service and responsiveness, and flexible operations. Notably, logistics 
capability can be categorised in terms of different perspectives and industries. Some 
have been identified from previous studies on supply chain and logistics management, 
and are summarised in Appendix 1. 
 
Table 3.2 Three factors of logistics capability considered in previous research 
Logistics capability Attributes Previous studies  
Innovation Innovative service 
Innovative solutions 
Advanced packaging technology 
Process improvement  
Standardisation of operations 
Post-sale customer service 
Simplification of operations 
Tracking and tracing 
Integrated information system 
Advanced technology 
Web-based order handling 
Lai, Ngai and Cheng (2004), Zhao, M, 
Dröge and Stank (2001), Lu and Yang 
(2010), Morash, EA (2001), , Daniel and 
Fredrik (2011) , (Hayes, Wheelwright 
and Clark (1988); Jay Joong-Kun, John 
and Harry (2008); Kim (2006); Morash, 
EA and Lynch (2002)) 
Customer service 
and responsiveness 
Customer service flexibility 
Value-added services 
Logistics service differentiation 
Advanced problem notification 
Advanced shipment notification 
Order flexibility 
Pre-sale customer service 
Customisation during logistics 
Responsiveness to key customers 
Morash (2001), (Fawcett and Cooper 
(1998)), Lu and Yang (2010), Jay Joong-
Kun et al. (2008), Kim (2006), Morash 
and Lynch (2002), Zhao, M, Dröge and 
Stank (2001) 
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Responsiveness to target market 
Flexible operations  Delivery reliability 
Expedited delivery 
On-time delivery 
Flexible operation 
Widespread distribution coverage 
Global distribution coverage 
Physical supply flexibility 
Purchasing flexibility 
Delivery time flexibility 
Volume flexibility 
Location flexibility 
Reverse logistics timing 
Morash (2001), Hayes et al. (1988), 
Fawcett and Stanley (1997), Lu and 
Yang (2010), Morash and Lynch (2002), 
Day (1994), Zhang, Vonderembse and 
Lim (2005), Jay Joong-Kun, John and 
Harry (2008) 
 
Apart from these categorised capabilities, there are other definitions of logistics 
capabilities. Wangmin (2002) defines logistics capability as comprising static 
capability, such as the logistics facility, logistics process and logistics delivery; and 
dynamic capability including agile capability, matching capability and integration 
capability. Xu Liang and Wang Keyi (2010) analysed the influence of chain store 
logistics capability based on static capability and dynamic capability, on the quality of 
logistics service, and found that logistics capability can improve it. Other authors (Liang 
and Shankun (2012); Protogerou, Yannis and Lioukas (2011)) and Sandberg and 
Abrahamsson (2011) suggest that logistics capability comprises operations, or 
functional capability and dynamic capability. Xu Liang, Yu Mingnan and Wang Keyi 
(2010) use a different term, ‘static capability’, to address operational capability in chain 
store logistics capability system.  
Operational capability and dynamic capability have been distinguished in 
previous studies but need to be coupled to create, extend and modify operational 
capabilities over time (Helfat, C.E. & Peteraf 2003). Protogerou, Yannis and Lioukas 
(2011) identify functional competences that influence firm performance directly, and 
argue that dynamic capabilities’ impact on performance is fully mediated by functional 
competences. Capabilities can be either functional or dynamic; both reflect a firm’s 
capacity to perform a particular activity or function, but functional capabilities help the 
firm to perform basic activities while dynamic capabilities refer to the transformation 
and reconfiguration of functional capabilities (Protogerou, Yannis & Lioukas 2011). 
Some researchers strongly hint that logistics capability is associated with supply 
chain uncertainty and risks. Logistics capability can directly influence the entire supply 
chain’s agility (Gligor & Holcomb 2012), and supply chain agility addresses supply 
chain risk (Martin & Denis 2001). Christopher and Peck (2004) describe agility as one 
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of the most powerful ways of achieving resilience in the supply chain. Agile supply 
networks can respond rapidly to changed conditions. Moreover, there is a link between 
logistics capability and supply chain resilience: Van der Vorst and Beulens (2002) view 
reduction of uncertainty as a way to improve supply chain resilience. Serhiy and Mary 
(2009) argue that the better the dynamic integration of logistic capabilities, the greater 
the supply chain resilience, and that this resilience can decrease any negative factors of 
uncertainty and risk. Logistics capability and supply chain resilience share important 
characteristics such as flexibility, agility, visibility, and responsiveness. Some 
researchers view them as logistics capabilities; others consider them important 
characteristics of resilient supply chains (Christopher 2005; Serhiy & Mary 2009). 
According to the literature, some authors consider logistics capability an 
important ability of control, responding to unexpected events or supply chain 
disruptions which are likely to be caused by supply chain uncertainty and risk (Gligor & 
Holcomb 2012; Peck 2006; Serhiy & Mary 2009). However, the relationship between 
logistics capability, supply chain uncertainty and risk, and logistics performance has not 
yet been researched. Serhiy and Mary (2009) suggest logistics capabilities could be 
grouped using exploratory factor analysis, measuring specific capabilities and exploring 
their loadings on factors such as connectedness, coherence and control. Lai (2004) 
suggests that those logistics service providers with better service capability are in a 
better position to satisfy the needs of customers for various services, and achieve better 
service performance. Logistics capability can make major contributions to the 
achievement of superior performance and sustained competitive advantage (Jay Joong-
Kun, John & Harry 2008). Other researchers have found that logistics capability is also 
related to firm performance (Jay Joong-Kun, John & Harry 2008; Lai 2004; Xu Liang & 
Wang Keyi 2010; Xue 2013; Zulkiffli 2009); the four key capabilities of delivery speed, 
reliability, responsiveness, and low cost distribution, are significantly related to 
performance and are noted as critical components of sustained competitive advantage 
(Morash, JT, Dewitt, W., Keebler, J.S. 1997). The capabilities of 3PL providers can 
affect their operational and financial performance (Liu & Lyons 2011). 
As logistics capability is positively related to firm performance (Jay Joong-Kun, 
John & Harry 2008; Lai 2004; Xu Liang & Wang Keyi 2010; Xue 2013; Zulkiffli 
2009), it also affects financial performance (Liu & Lyons 2011). Moreover, it can 
directly influence the entire supply chain’s agility (Gligor & Holcomb 2012). Lai (2004) 
suggests that logistics service providers with a better service capability are in a better 
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position to satisfy the various needs of customers and therefore achieve better service 
performance. Logistics capability thus can make major contributions toward the 
achievement of superior performance and sustained competitive advantage (Jay Joong-
Kun, John & Harry 2008) and there is a close relationship between logistics capability 
and performance. 
In this study, three logistics capabilities dimensions have been identified and 
developed based on previous studies (Huang & Huang 2012; Kim 2006; Lu & Yang 
2010; Morash, JT, Dewitt, W., Keebler, J.S. 1997) and actual logistics and transport 
industry operations: innovation capability, customer response capability, and flexible 
operation capability. Logistics capability is measured by these three dimensions, as 
follows.  
3.5.1Innovation Capability 
Many authors suggested innovation capability is one of the important logistics 
capabilities (Fawcett & Stanley 1997; Hayes, Wheelwright & Clark 1988; Lu & Yang 
2010; Morash, EA 2001; Morash, JT, Dewitt, W., Keebler, J.S. 1997). It is the firm’s 
ability to transform knowledge and ideas into new products, processes and systems for 
the benefit of the firm (Lawson & Samson 2001; Yang 2012).  
The rapidly changing and uncertain business environment raises challenges to 
enterprises, and innovation is a important tool for keeping their competitive advantage 
(Lin 2006). Notably, some researchers found innovation can be used for reducing 
supply chain uncertainty and risk (Daniel & Fredrik 2011; Lin 2013), Dani (2010) 
emphasises that building an innovative culture, innovative processes and innovation 
capability are key to managing and mitigating supply chain risks. In addition, 
innovation has positive effects on logistics service (Wagner & Sutter 2012a) and is 
critical for strengthening the LSP–customer relationship, generating customer loyalty, 
achieving competitive advantage and improving the performance of logistics service 
firms (Flint et al. 2005; Wagner & Sutter 2012b). Lin (2013) suggests that logistics 
service providers pay more attention to innovation capability, to provide better services 
for their customers. 
FedEx is one of the most successful and innovative 3PL providers in the world. Its 
overnight delivery service changed the way in which business-to-business and business-
to-customer transactions operated, offering businesses the opportunity of using just-in-
time techniques which saved warehousing space and reduced overall costs. The 
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introduction of efficient-consumer-response techniques led to smaller and more efficient 
shipment sizes, which in turn further reduced costs (Black & Hunter 2003).  
Once a company benefits from outsourcing logistics other competitors may 
follow, so that the development of 3PL companies is directly accelerated. Inevitably a 
growing number of 3PL providers leads to increasing competition and greater savings 
for the companies. FedEx, one of the largest logistics companies in the world, was the 
first company to introduce track-and-trace and overnight delivery services. Soon after, 
many other logistics companies such as TNT and UPS started provide similar services. 
(Birla 2005).  
3.5.2Customer Response Capability 
Morash, JT, Dewitt, W., Keebler, J.S. (1997) identify responsiveness as one of the 
four key logistics capabilities, and Chopra and Sodhi (2004) suggest it is one of the 
mitigation approaches in supply chain risk management. Customer service is one of the 
important business functions in courier companies. It is one of the important logistics 
capabilities discussed in previous research (Fawcett & Cooper, 1998; Kim, 2006; Lu & 
Yang, 2010; Morash & Lynch, 2002; Zhao et al. 2001). Zhao, M, Dröge and Stank 
(2001) found customer-focused capabilities were significantly related to performance. 
Customer response capability in this research represents the customer service and 
responsiveness capability (Lu & Yang 2010). 
3.5.3Flexible Operation Capability 
A typical response to uncertainty is to build flexibility into the supply chain 
(Prater, Biehl & Smith 2001). Flexibility reflects an organisation’s ability to effectively 
adapt or respond to change (Mark & Martin 2007; Naim, Aryee & Potter 2010; Prater, 
Biehl & Smith 2001; Vickery, Calantone & Dröge 1999), and emphasises adaptability 
to unexpected circumstances (MSUGLRT). Logistics capability is an important element 
of control, responding to unexpected events or supply chain disruptions which may be 
caused by supply chain uncertainty and risk (Gligor & Holcomb 2012; Peck 2006; 
Serhiy & Mary 2009). Flexibility is one of the risk mitigating strategies in supply chains 
(Jüttner, Peck & Christopher 2003). According to previous studies, one of the most 
essential trends increasing 3PL providers’ flexibility is their transiting from local or 
regional to national or international businesses (Jay Joong-Kun, John & Harry 2008). 
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3.6 Logistics Performance 
‘If you can’t measure it, you can’t manage it’ is often repeated. Performance 
measurement is fundamental to achieving organisational success (Fawcett & Cooper 
1998). Performance can be measured in hard (objective) measures and soft (perceptual 
or responsiveness) measures (Chow, Heaver & Henriksson 1994). Hard measures 
include raw financial statistics, costs statistics, commissions, and services rendered; soft 
measures include supervisor appraisals and self-perceptions. Hudson, Haas and Uddin 
(1997) comment that performance measures are quantities that capture the level to 
which the system performed and the results achieved in the process. 
Performance analysis is the measurement and comparison of actual levels of 
achievement of specific objectives (Yang 2012). When analysing system performance, 
it is difficult to utilise qualitative evaluations which tend to be vague. However, 
numerical performance alone may not adequately describe a system’s performance 
(Benita 1999).  
Cohen, S and Roussel (2005) define performance measurement as the indicators 
of the work performed and the results achieved in an activity, process or organisational 
unit. Various indicators and attributes of logistics performance have been discussed: 
customer service is considered an important aspect of logistics performance (Leighton 
2012). Transportation cost is another key indicator of logistics performance 
(Christopher 1998), while a number of empirical studies focus on service and quality 
(Irene Gil et al. 2008). Richard and Rein (2004) suggest that logistics performance is a 
success factor for both logistics service providers and their customer. Dependent 
variables in this area of research focus on the transport and freight industry as the nature 
of courier business is transporting freight from point of origin to point of destination. 
The dominating logistics performance variable is on-time delivery (Helena 2012). 
Pichet and Shinya (2008) indicate four important logistics performance attributes: 
service quality, reliability, security, and logistics costs; these contain 13 key factors in 
the transportation industry. The performance indicators in the research are based on the 
hierarchy framework for evaluating logistics performance (Pichet & Shinya 2008). 
There are four logistics performance variables: on-time delivery, frequency of damage 
freight, frequency of operation disruption, and flexibility, based on Pichet and Shinya 
(2008) and Helena (2012). 
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Logistics performance is important for transport and logistics service providers in 
delivering value to members in the supply chain (Lai, Ngai & Cheng 2004). 3PL and 
transport service providers play a vital role in a supply system, delivering goods and 
information to link the different business partners in the chain. Logistics performance is 
a success factor for both logistics service providers and their customers (Richard & Rein 
2004), because not only are the 3PL and transport service providers affected by the 
logistics performance, but so may other business members in the supply chain network 
be. Logistics performance is one of the important factors driving the choice of a 3PL 
provider (Feng, Zheng & Tan 2007; Ho et al. 2012; Mentzer, John T. & Flint 1999; 
Thai 2013).  
Other factors may affect logistics performance; for example, new technologies 
can directly increase productivity and improve performance in a logistics and supply 
chain. 3PL providers’ track-and-trace technology which allows different users to access 
shipping information and obtain real-time information has changed traditional shipping 
processing, as all parties including individual customers can now access and monitor the 
movement of freight. As the cost of such a system is high. it is inefficient for a small- or 
medium-sized company to set up a real-time track and trace system, but they can use 
3PL providers to access such new technologies and upgrade their products and services 
at low cost while improving their performance. 
In risk analysis, performance measures are identified as the first task (Aven, Terje 
2012). Informative performance measures may help companies prevent escalation and 
reduce the consequences of a hazardous situation (Aven, Terje 2012); furthermore, they 
may prevent and monitor risks (Aven 2012). Logistics performance in the courier 
service is critical for customer satisfaction (Ho et al. 2012), and previous studies have 
found it to be one of the important factors driving the choice of a 3PL provider (Feng, 
Zheng & Tan 2007; Ho et al. 2012; Mentzer, John T. & Flint 1999; Thai 2013). Less 
attention is paid to the linkages between supply chain uncertainty and risk, logistics 
capability and logistics performance. Logistics performance in this research focuses on 
transport operations and freight.  
3.7 Supply Chain Uncertainty and Risk 
3.7.1What are Uncertainty and Risk?  
There are many different ways to define uncertainty and risk. In the Oxford 
English Dictionary the general definition of risk is  
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the possibility of loss, injury, or other adverse or unwelcome circumstance; 
a chance or situation involving such a possibility. Specifically, the possibility of 
harm or damage causing financial loss, against which property or an individual 
may be insured. Also: the possibility of financial loss or failure as a quantifiable 
factor in evaluating the potential profit in a commercial enterprise or investment.  
A general definition of uncertainty is the quality of being uncertain in respect of 
duration, continuance, occurrence, etc.; liability to chance or accident. Also, the quality 
of being indeterminate as to magnitude or value; the amount of variation in a numerical 
result that is consistent with observation. The other definition of uncertainty under 
economics concerns a business risk which cannot be measured and whose outcome 
cannot be predicted or insured against. 
Knight (1921) illustrates the distinction between two notions in economics: 
uncertainty is risk that is immeasurable, not possible to calculate; and risk is uncertainty 
based on well-grounded probability. Miller (1992) argues that risks in business refer to 
unanticipated variation or negative variation that may influence performance, such as 
revenues, costs, profit, or market share; while uncertainty refers to the unpredictability 
of environmental or organisational variables that impact on business performance, or 
insufficient information about these variables. Aven, T. (2011) suggests that risk can be 
defined through probabilities and uncertainties. In economics, risk is the decision 
makers are not able to or willing to define their utility function (Aven, T. 2011, p. 21).  
Risks occur because people never know exactly what will happen in the future. 
People can use the best forecasts and do every possible analysis, but there is always 
uncertainty about future events. It is this uncertainty that brings risks (Waters 2011). 
There is a very close relationship between uncertainty and risk, because uncertainty 
increases the possibility of risk occurring, and risk is a consequence of uncertainty. In 
other words, risk occurs because of uncertainty about the future, and this uncertainty 
means that unexpected events may occur that cause some kind of damage. 
Traditional quantitative risk assessment is based on the probability and severity of 
the risk (Aven, T. 2011; Jüttner, Peck & Christopher 2003). Another way to assess 
uncertainty and risk is to focus on its consequences. Different risks and uncertainties 
can also be categorised along those focused the consequences (Jüttner, Peck & 
Christopher 2003; Simangunsong, E., Hendry, L.C & Stevenson, M. 2012). 
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There is an interesting statement about uncertainty and risk: ‘Risk is if we don’t 
know what will happen next, but we do know what the distribution looks like. 
Uncertainty is if we don’t know what will happen next, and we do not even know what 
the possible distribution looks like’ (Ritholtz 2012). This reflects an understanding 
similar to Knight (1921): uncertainty is not able to be forecast.  
This difference was neatly encapsulated in 2002 when Donald Rumsfeld, then US 
secretary of state for defence, stated at a briefing,  
Reports that say that something hasn't happened are always interesting to me 
because as we know, there are known knowns; there are things we know that we 
know. There are known unknowns; that is to say, there are things that we now 
know we don’t know. But there are also unknown unknowns – these are things we 
do not know we don’t know. (Logan 2009, p. 712)  
Simchi-Levi, David, Kaminsky and Simchi-Levi (2008) regard the unknown 
unknown as associated with scenarios where one cannot identify the likelihood of 
occurrence; due to their nature, the unknown-unknown are difficult to control while the 
known-unknown are more controllable. To my understanding, the known-unknown is 
some kind of risk and the unknown-unknown is some kind of uncertainty.  
There are thousands of opinions and ideas about uncertainty and risk, so it is most 
useful to study them in a specific context. This study concentrates on uncertainty and 
risk in the context of the supply chain. While there are differences between uncertainty 
and risk in a deeper-level analysis, this research does not focus on distinguishing them 
uncertainty and risk. Instead, it considers ways to mitigate their negative impacts 
simultaneously, without separating them. 
3.7.2Uncertainty and Risk in the Supply Chain  
Uncertainty and risk is a major topic in the supply chain literature (Davis 1993; 
Prater 2005; Sanchez-Rodrigues, Vasco et al. 2008; Simangunsong, E., Hendry, L.C & 
Stevenson, M. 2012). The definition of supply chain uncertainty by Vorst and Beulens 
(2002) is of situations in the supply chain where the decision maker does not know what 
to decide as he/she is unclear about the objectives; lacks information about (or 
understanding of) the supply-chain or its environment; lacks information processing 
capacities; is unable to accurately predict the impact of possible control actions on 
supply-chain behaviour; or lacks effective control actions (non-controllability) (Vorst & 
Beulens 2002, p. 413).  
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March and Shapira (1987, p. 1404) define risk as ‘the variation in the distribution 
of possible supply chain outcomes, their likelihood, and their subjective values’. Supply 
chain risks comprise ‘any risks for the information, material and product ﬂows from 
original supplier to the delivery of the ﬁnal product for the end user’ (Jüttner, Peck & 
Christopher 2003, p. 200). 
Sanchez-Rodrigues, Vasco et al. (2008) clarify how these concepts differ in the 
supply chain: 
Risk is a function of outcome and probability and hence it is something that 
can be estimated. If the probability that an event could occur is low, but the 
outcome of that event can have a highly detrimental impact on the supply chain, 
the occurrence of that event represents a considerable risk for the chain.  
Uncertainty occurs when decision makers cannot estimate the outcome of 
an event or the probability of its occurrence. (Sanchez-Rodrigues, Vasco et al. 
2008, p. 390) 
Supply chain uncertainty and risk usually are interchangeable in practice (Jüttner, 
Peck & Christopher 2003; Peck 2006; Ritchie & Brindley 2007). Jüttner, Peck and 
Christopher (2003), Peck (2006) and Prater (2005) suggest the difference between 
supply chain uncertainty and risk is blurred to the extent that it is not important to 
distinguish. Many supply chains risks are so related to uncertainty that they are 
inseparable (McManus & Hastings 2006; Prater 2005; Rodrigues, Potter & Naim 2010; 
Sanchez-Rodrigues, Vasco et al. 2008; Simangunsong, E., Hendry, L.C & Stevenson, 
M. 2012). However, Miller (1992), Peck (2006), and Wagner and Bode (2008) suggest 
that risk is only associated with issues that may lead to negative outcomes. Several 
studies of supply chain uncertainties and risks are summarised in Appendix 3. 
In supply chain risk management literature, ‘risk is unreliable and uncertain 
resources creating supply chain interruption, whereas uncertainty is matching risk 
between supply and demand in supply chain processes’ (Tang, O & Nurmaya Musa 
2011, p. 26). Technically, although uncertainty and risk are two different concepts 
(Knight 1921; Peck 2006; Rodrigues, Potter & Naim 2010; Sanchez-Rodrigues, Vasco 
et al. 2008; Simangunsong, E., Hendry, L.C & Stevenson, M. 2012), this study defines 
both uncertainty and risk based on March and Shapira (1987, p. 1404) and Jüttner, Peck 
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and Christopher (2003) as ‘the variation in the distribution of possible supply chain 
outcomes, their likelihood, and their subjective values’. 
Traditionally, risk and supply chain risk refer to two attributes: the expected value 
not adequately capturing events with low probability but high consequences, and rare 
and extreme events causing substantial negative consequences (Aven, T. 2011; Tang, O 
& Nurmaya Musa 2011). This study brings a new definition to the literature. It does not 
focus only on these two extreme situations, but also on their day-to day-operation in 
logistics and transport service providers, which most managers want to deal with 
imminently in their real-world environment (Wang, Jie & Abareshi 2014a). The 
resource based view provides a special lens to review these uncertainties and risks. It 
also provides a unique opportunity to manage them without altering the sources of the 
risk, so the impact of changes to other members in the supply chain is minimised.  
Supply chain uncertainty and risk is a complex notions that manifests in many 
different forms and may include sources, consequences and drivers (Christopher & Lee 
2004; Jüttner, Peck & Christopher 2003; Manuj & Mentzer 2008; Rodrigues et al. 
2008). Several different risks have been identified in previous research. Lee (2002) 
illustrates that in narrower aspects of supply chain uncertainty there are two types of 
uncertainty, of supply and demand. Davis (1993) provides sources of supply-chain 
uncertainty relevant to internal manufacturing processes, supply-side processes, or 
demand-side issues (usually end-customer demand). Mason-Jones and Towill (1998) 
add a source: control uncertainty, concerned with the capability of an organisation in a 
supply-chain uncertainty circle. The model comprises four quadrants: demand side, 
supply side, manufacturing process and control systems; it is suggested that reducing 
these uncertainties will reduce cost. Wilding (1998) proposes a supply chain complexity 
triangle which introduces a new source of uncertainty, parallel interaction. Prater (2005) 
divides supply chain uncertainty into macro- and micro-level: macro-level uncertainty 
refers to risks related to specific sources such as disruptions, and macro-level 
uncertainty to a higher level that is less specific. Sanchez-Rodrigues, Vasco , Potter and 
Naim (2010) have investigated the main causes of contingent uncertainty in transport 
operations. Murugesan, Natarajan and Lakshminarayanan (2013) find six categories of 
supply chain risk: supply side, manufacturing side, demand side, information, logistics, 
and environment risk.  
Uncertainty increases risk within supply chains, and risk is a consequence of the 
external and internal uncertainties that affect a supply chain (Rodrigues et al. 2008). 
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Many authors recognise that uncertainty is an issue in the supply chain and logistics 
industry (Davis 1993; de Leeuw & van den Berg 2011; Hult, Craighead & Ketchen 
2010; Joseph 2004; Lee 2002; Prater 2005; Rahman 2011; Rodrigues, Potter & Naim 
2010; Rodrigues et al. 2008; Sanchez-Rodrigues, Vasco , Potter & Naim 2010; 
Simangunsong, E., Hendry, L.C & Stevenson, M. 2012; Vorst & Beulens 2002). Hult, 
Craighead and Ketchen (2010) illustrate how uncertainty inherent in the supply chain 
has an exogenous element for any given participant: to managers, for instance, risk is a 
threat that something might happen to disrupt normal activities or to stop things 
happening as planned (Waters 2011, p. 1). Prater (2005) demonstrates there are many 
other distinct sources of uncertainty that have received insufficient attention in the 
supply chain.  
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Table 3.3 Previous studies in supply chain uncertainty and risk  
Models of supply chain 
uncertainty 
Explanation Literature 
Early models  
 
including demand uncertainty; 
three uncertainty sources 
 
An early contribution was made by Lee (1997) who 
studied two key uncertainties faced by the product: 
supply and demand uncertainty only. Davis (1993) 
identified three sources of uncertainty: demand, 
manufacturing process and supply. The fourth 
uncertainty source is demand uncertainty, which 
splits into end-customer demand and demand 
amplification. 
 
Lee (1997) shows that on narrower aspects of supply chain 
uncertainty there are only two key uncertainties faced by the 
product: supply and demand uncertainty. 
Davis (1993) identifies three sources of supply chain-related 
uncertainty in effective supply chain management: demand, 
manufacturing process, and supply uncertainty. 
Uncertainty circle model  
 
Mason-Jones and Towill (1998) 
consider four fundamental 
segments: 
demand side, manufacturing 
process,  
supply side,  
control system. 
The fifth source of uncertainty, control uncertainty, 
was added in this model. The model focuses on how 
to shrink the uncertainty circle within a supply chain 
and therefore improve performance. This hypothesis 
is backed by several authors, including Craighead et 
al. (2009). Companies usually start with 
improvements in their own manufacturing processes 
and establish lean thinking to improve lead times and 
quality. As a next step this concept may be enlarged 
to the company’s suppliers as well, to reduce supply 
side risks. Even though their article was published 
twelve years ago, the concept of the uncertainty 
circle can still be used as a framework to consider 
reducing risks within a supply chain. 
Mason-Jones and Towill (1998) shrink the uncertainty circle 
by reducing lead time, lean approach, information sharing, 
and just-in-time. 
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(Simangunsong, E. , Hendry, L.c. & Stevenson, M. 2012) 
Complexity models 
 
including  
Supply chain complexity triangle 
with three key corners: 
deterministic chaos, parallel 
interactions and demand 
amplification. 
Macro-level and micro-level 
uncertainties 
 
The sixth important source of uncertainty, which is 
labelled ‘parallel interaction’, was developed in this 
model. Wilding (1998) argues that this source relates 
to complexity arising from the way in which a 
customer interacts with multiple potential suppliers. 
The model has been enhanced by Prater (2005), who 
developed an important example of micro and macro 
uncertainties. 
Wilding (1998) offers a supply chain complexity triangle is 
which methods to reduce the magnitude of one effect may 
result in an increase in magnitude in one of the other sources 
of uncertainty.  
 
(Prater (2005)) classifies the uncertainty in supply chain as 
macro- and micro-level. 
Contingent models  
 
including 
Functional-efficient & 
innovative responsive; 
Volume and mix/specification 
uncertainty model; 
Transport uncertainty model 
Other contributions can be classified as contingent 
models, as they are made for specific purposes. For 
example, Fisher (1997) developed a model to explain 
uncertainty in the fashion industry. Sanchez-
Rodrigues et al. (2010) studied causes of uncertainty 
in transport operations.  
Fisher (1997) uses different supply chain strategies to 
manage different products in a system. 
van der Vaart, de Vries and Wijngaard (1996) study 
complexity and uncertainty in the process of obtaining 
materials from outside suppliers. 
Sanchez-Rodrigues, Vasco , Potter and Naim (2010) refine 
and validate the conceptual model and main causes of 
uncertainty in transport operations. 
 
Risk Models 
 
Integrated risk management 
framework 
 
Five categories of risk  
Risk management framework based on uncertainties 
faced by firms, was developed in this model. 
Christopher and Peck (2004) have differentiated risk 
sources and developed a framework to manage and 
mitigate risk.  
Miller (1992) develops a risk management framework based 
on uncertainties from three categories: general 
environmental, industry and firm-specific.  
Christopher and Peck (2004) develop five categories of risk 
based on a framework originally proposed by Mason-Jones 
and Towill (1998). 
 66 
In the past decade, authors started paying attention to supply chain uncertainty 
and risk in transport and logistics operations (Rodrigues et al. 2008; Sanchez-Rodrigues, 
Vasco , Potter & Naim 2010), where supply chain uncertainty and risk can be broadly 
categorised as potential disturbances to the flow of goods, information and money 
(Ellegaard 2008). For example, Sanchez-Rodrigues, Vasco , Potter and Naim (2010) 
consider transport-related uncertainty, with the main attacks on sustainability and 
transport operations coming from delays, variable demand or poor information, delivery 
constraints and insufficient integration of the supply chain. Vorst and Beulens (2002) 
identify sources of uncertainty for supply chain redesign strategies. Rodrigues et al. 
(2008) develop a logistics-oriented uncertainty pyramid model which includes five 
sources of uncertainty related to suppliers: customer, carrier, control system and 
external environment. Sanchez-Rodrigues, Vasco , Potter and Naim (2010) evaluate the 
causes of uncertainty in logistics operations. McManus and Hastings (2006) show that 
risks and opportunities are the consequences of uncertainties in a program or system. 
For managers, risk was a threat that something might happen to disrupt normal activities 
or stop things happening as planned (Waters 2011).  
Uncertainty is a major topic in the supply chain literature (Davis 1993; Prater 
2005; Sanchez-Rodrigues, Vasco et al. 2008; Simangunsong, E., Hendry, L.C & 
Stevenson, M. 2012). Supply chain uncertainty and risk can be categorised in many 
different ways and from different perspectives (Christopher & Peck 2004; Jüttner, Peck 
& Christopher 2003). Some previous studies about supply chain uncertainty and risks 
models are illustrated in table 1. Simangunsong, E., Hendry, L.C and Stevenson, M. 
(2012). Prater (2005) classified uncertainty in supply chains into two levels, macro level 
& micro level. Jüttner, Peck and Christopher (2003) suggested three categories: 
environmental risk, network-related risk, and organisational risk.  
3.7.3Five Types of Uncertainty in 3PL providers  
In 2011 the author identified five types of uncertainty in 3PL providers’ reverse 
logistics (Wang 2011), using a based on courier companies. The uncertainties involved 
in reverse logistics are complex, and the author mainly focused on the relationship 
between different parties. The uncertainties were categorised in five types : 
 3PL providers’ internal uncertainties 
 uncertainties between 3PL providers and return customers or consigner 
 uncertainties between 3PL providers and return receiver or consignee who is the 
receiver of the returning items  
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 uncertainties between return customer or consigner and receiver or consignee 
 external uncertainties. 
 
Figure 3.3 Five types of uncertainty in 3pl couriers  
(Wang 2011) 
Generally, these five types cover all major uncertainties in 3PL providers’ reverse 
logistics services. There are three major parties, courier companies, return customers 
and return receivers, involved in the reverse service. The first four types of uncertainty 
originate from the three parties in a reverse logistics transaction; the last is from the 
external environment. The five types of uncertainty in 3PL couriers are shown in Figure 
3. The author’s previous research focused on the initial stage of supply chain 
uncertainty, and there is potential to extend the scope and focus on more detail in this 
study. 
It is essential to have a clear standpoint and perspective from which to study and 
analyse supply chain issues. Traditionally authors like to adopt an end-to-end 
perspective of the flows of product and accompanying information, from raw material 
to final products and eventally delivery to customers (Lambert, MD, Cooper & Pagh 
1998). The end-to-end perspective has a significant impact on the development of both 
supply chain management and supply chain risk management; for example, bullwhip 
effect and pull-and-push strategies were established from an end-to-end perspective. 
Most authors adopted an end-to-end perspective in early studies of supply chain 
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uncertainty and risk. For example Christopher and Peck (2004) show five risk 
categories include process, control, supply, demand and environmental risk. Murugesan, 
Natarajan and Lakshminarayanan (2013) suggest an instrument to assess the supply 
chain risk using six categories of risk in heavy engineering industries: supply, 
manufacturing, demand, logistics, information, and environment.  
Identifying and assessing uncertainty and risk, which are the most important steps 
in supply chain uncertainty and risk management, have been widely recognised and 
implemented in different industries (Aven, T. 2011). Categorising uncertainty and risk 
is a cornerstone of effective supply chain risk management. There are many different 
approaches and perspectives, which can be adopted (Christopher & Peck 2004) because 
a supply chain is a complex system: there are many different parties involved in one 
supply chain transaction, and one industry may be involved in several different supply 
networks. The logistics and transport industry is a good example, as it plays a vital role 
in supply chain networks, linking the different business partners and customers. This 
study concerns the logistics and transport industry and mainly focuses on the 
uncertianties and risks involved there.  
Supply chain uncertainty and risk in this study can be classified as a contingent 
model. Distinct contingent models have specific purposes (Simangunsong, E., Hendry, 
L.C & Stevenson, M. 2012), and here the author adopts the focal firm’s perspective and 
the contingent model focuses on logistics and transport service providers. This provides 
a holistic view from which to assess supply chain uncertainty and risk for logistics and 
transport service providers.  
3.7.4Four Categories of Supply Chain Uncertainty and Risk 
Based on the literature review and study of the operations of logistics and 
transport companies, this study divides the supply chain uncertainties and risks in 
logistics and transport service providers into four categories: (1) logistics uncertainty 
and risk, (2) information uncertainty and risk, (3) customer-related uncertainty and risk, 
and (4) environmental uncertainty and risk (Murugesan, Natarajan & 
Lakshminarayanan 2013; Sanchez-Rodrigues, Vasco , Potter & Naim 2010; 
Simangunsong, E., Hendry, L.C & Stevenson, M. 2012) (Figure 3.4). The four 
categories offer balance in assessing both internal and external uncertainties and risks. 
Some studies have tried to separate internal and external uncertainties and risks 
(Christopher & Peck 2004; Miller 1992), but the distinction is vague, especially in 3PL 
companies, where there is a very close relationship between the external customer and 
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internal operations: they each affect the other. The concept of an integrated supply chain 
and logistics requires authors to consider a supply chain network as an entirety.  
Measurement of supply chain uncertainty and risk is an important part of supply 
chain uncertainty and risk management (Aven, T. 2011), which is in turn a part of 
contingent uncertainty and risk models (Sanchez-Rodrigues, Vasco et al. 2008). It is 
ineffective and inefficient to investigate and measure every single source of contingent 
uncertainty and risk, as different companies face different conditions. However it is 
possible to measure the impacts of risk in separate companies, because one category of 
uncertainty and risk may cause common problems in various companies. It is easy for 
managers to monitor and manage these; so supply chain uncertainties and risks are 
measured by their impact in obstructing the logistics process (Wang, Jie & Abareshi 
2014b). 
 
  
Figure 3.4 The four categories of supply chain uncertainty and risk 
The four categories of risk have been developed in this study to assess both 
uncertainties and risks in logistics, information, customer-relations and environment 
within logistics and transport companies, (Murugesan, Natarajan & Lakshminarayanan 
2013; Sanchez-Rodrigues, Vasco , Potter & Naim 2010; Simangunsong, E., Hendry, 
L.C & Stevenson, M. 2012). These types of risk are part of a contingent uncertainty and 
risk model (Rodrigues et al. 2008; Simangunsong, E., Hendry, L.C & Stevenson, M. 
2012).  
Logistics Uncertainty and Risk 
Logistics risk, consisting of sources of organisational risk, lies within the 
boundaries of the supply chain and ranges from delivery to machine failure (Jüttner, 
Peck & Christopher 2003). It is a kind of operational risk. Tang, CS (2006) suggests 
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that operational risks in the supply chain are inherent uncertainties: in other words, 
managers have to face and manage them.  
Several factors under this heading in the literature include delays in delivery time 
(Rodrigues et al. 2008; Simangunsong, E., Hendry, L.C & Stevenson, M. 2012), 
transport network management (Sanchez-Rodrigues, Vasco et al. 2008), storage issues 
(Hauser 2003), carrier strength (Hauser 2003) and freight transport operations (Sanchez-
Rodrigues, Vasco , Potter & Naim 2010). For example, inherent uncertainties and risks, 
which are logistics-related unexpected incidents, consequences or problems, may 
influence the efficiency and effectiveness of the logistics process. These kinds of risk 
cannot be eliminated, as they may be caused by human error, task complexity, 
inefficient process designs or inadequate knowledge or skill. 
Information Uncertainty and Risk 
Information uncertainties and risks are unexpected information-related incidents; 
outcome or problems may influence information in time, accuracy and availability in 
logistics and transport service providers. Information aids in the smooth functioning of 
the supply chain. Especially for courier companies, accurate, timely and appropriate 
information is required for managers, staff members, drivers and customers. Many 
previous studies have considered that information uncertainty is an important factor in 
overall supply chain uncertainty and risk (Murugesan, Natarajan & Lakshminarayanan 
2013; Rodrigues, Potter & Naim 2010; Simangunsong, E., Hendry, L.C & Stevenson, 
M. 2012), and so this study considers information uncertainty and risk separately in the 
Australian courier industry. 
The sources of information uncertainty and risk include unavailability of 
information (Guo, Fang & Whinston 2006), information delays (Cucchiella & Gastaldi 
2006), break-down of information infrastructure (Blackhurst, Scheibe & Johnson 2008) 
and information and communication issues (Sanchez-Rodrigues, Vasco , Potter & Naim 
2010). This study classifies information issues into three areas: information accuracy, 
information availability, and timely information. 
Customer-related Uncertainty and Risk 
Customer-related risk occurs between the logistics company and a customer. The 
category is based on actual courier operations. From a courier company’s perspective, 
the company is responsible to deliver goods from point of origin to point of destination. 
Both consignors and consignees are customers, so it is not necessary to separate them, 
especially with the rise in reverse logistics (Coyle et al. 2008), From the supply chain’s 
 71 
perspective, customer-related uncertainty and risk can be understood as some kind of 
network-related risk (Jüttner, Peck & Christopher 2003). 
The literature offers various customer-related uncertainties and risks: 
unanticipated or very volatile customer (Manuj & Mentzer 2008) reputation risk (Sodhi, 
M.S. & Lee 2007), receivable risks (Chopra & Sodhi 2004) forecast error in demand 
(Sodhi, ManMohan S. & Tang 2012) and delays to customer (Chopra & Sodhi 2004). 
For example, a slow or no response to a customers’ request may lose the customers in 
the long term. Companies often neglect this kind risk. 
Environment Uncertainty and Risk 
All organisations operate in an environment of change, whether political 
economic, social, technological, environmental or global. To survive and thrive they 
have to adapt, preferably proactively. Uncertainty and risk can occur due to the linkage 
between a supply chain network and its external environment. Jüttner, Peck and 
Christopher (2003) consider environmental risk to comprise any uncertainty arising 
from interaction with the supply chain environment. It is difficult to avoid or anticipate 
this kind of problem; for example, a car accident may cause traffic congestion, which 
may directly effect on-time delivery. This study concerns environmental uncertainty and 
risk because it is not only an important factor in supply chain uncertainty and risk, but 
also because deploying logistics capability is an effective reactive approach to the 
;problem.  
Uncertainty and risk in this category include labour (Blackhurst, Scheibe & 
Johnson 2008), road congestion (McKinnon & Ge 2004), natural disasters (Sheffi, 
Yossi & Rice 2005), fuel prices (Hoffman 2006; Jüttner, Peck & Christopher 2003), and 
laws and regulations (Simangunsong, E., Hendry, L.C & Stevenson, M. 2012) such as 
mandatory customs clearance and aviation security checks for international couriers.  
3.8 Supply Chain Uncertainty and Risk Management 
One of the important purposes of studying uncertainty and risk is to support 
decision making. This is not just about managers making decisions, but about their 
making effective and efficient decisions (Aven, T. 2011; March & Shapira 1987). Many 
unexpected events, consequences and circumstances may be caused by uncertainties and 
risks along a supply chain. As explained, this study does not focus on distinguishing the 
uncertainty and risk; instead, it considers ways to measure both at the same time, 
imitating real-life circumstances. 
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3.8.1Supply Chain Risk Management  
Risk management has a very broad scope, from business to science. In this 
research, it is studied in the context of the supply chain. Supply chain risk management 
is one of the fastest growing areas in logistics research (Andreas & Carl Marcus 2012). 
It is ‘the implementation of strategies to manage both every day and exceptional risks 
along the supply chain based on continuous risk assessment with the objective of 
reducing vulnerability and ensuring continuity’ (Andreas & Carl Marcus 2012, p. 890), 
and includes ‘all coordinated activities to direct and control an organisation with regard 
to risk’ (Aven, T. 2011, p. 1). Tang, CS (2006, p. 453) defines it as ‘the management of 
supply chain risks through coordination or collaboration among the supply chain 
partners so as to ensure profitability and continuity’. The aim of supply chain risk 
management is to identify potential sources of risk and implement appropriate 
coordination activities to avoid or contain supply vulnerability (Jüttner, Peck & 
Christopher 2003). From a managerial perspective, early studies found, it is better to 
avoid risks than take them. Managers avoid the risks of uncertain environments by 
negotiating uncertainty-absorbing contracts (Cyert & March 1963). Most believe that 
risk is manageable and controllable (March & Shapira 1987). 
Effective risk management is driven not only by sound theory but also by sound 
practice. Best practices only emerge when sound theories and models have been tested 
in the real world (Lam 2003). The most important aspect of risk management is the 
integration of risk into a company’s culture and values: risk management targets should 
be included in corporate goals, and initiatives be taken to incorporate assessment and 
mitigation strategies (Lam 2003).  
3.8.2Supply Chain Uncertainty Management  
Supply chain uncertainty management is not a new concept, and a considerable 
amount of research has already been undertaken in this field (Davis 1993; Mason-Jones 
& Towill 1998; Prater, Biehl & Smith 2001; Rodrigues et al. 2008; Simangunsong, E., 
Hendry, L.C & Stevenson, M. 2012). The ideal is for smooth operation through every 
link in a supply chain. Uncertainty in the functioning of any link may lead to delays and 
bottlenecking, and may hamper the performance output of the chain (Patil, Shrotri & 
Dandekar 2012). Uncertainty management uses both reactive and proactive approaches 
to manage unexpected incidents, consequences and problems. The question is, how can 
people manage something which cannot be forecast? 
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Simangunsong, E., Hendry, L.C and Stevenson, M. (2012) find two kinds of 
strategy to manage supply chain uncertainty. One is to reduce uncertainty at its source. 
The other is to mitigate it without trying to influence or alter the source of uncertainty, 
by adapting; this can minimise its impact. Simangunsong, E., Hendry, L.C and 
Stevenson, M. (2012) provide examples of each strategy: lean principles and supply 
chain integration are reducing strategies, while supply chain flexibility and agility are 
mitigating strategies. The concept of mitigation is common in risk management 
literature, and risk mitigation has the same perspective as strategies that cope with 
uncertainty (Simangunsong, E., Hendry, L.C & Stevenson, M. 2012). 
3.8.3Mitigation Strategy 
Mitigating strategies are widely used in the management of supply chain 
uncertainty and risk. Manuj and Mentzer (2008) summarise the existing literature on 
supply chains and related disciplines to suggest a five-step process for risk 
management: (1) risk identification, (2) risk assessment and evaluation, (3) selection of 
appropriate management strategies, (4) strategy implementation, and (5) mitigation of 
risk. Mitigating risks is one of the important steps. Jüttner, Peck and Christopher (2003) 
suggest four basic constructs in supply chain risk management: (1) assessing the sources 
of supply chain risk; (2) identifying the consequences of adverse risk; (3) tracking the 
risk drivers; (4) mitigating the risks. For any single company in a supply chain, Miller 
(1992) suggests, risk mitigating strategies include avoidance, control, cooperation and 
flexibility. This study focuses on mitigating supply chain uncertainty and risks. It does 
not try to influence or alter the source of uncertainty, but tries to find ways to adapt and 
minimise the impact of uncertainty and risk (Simangunsong, E., Hendry, L.C & 
Stevenson, M. 2012). 
Mitigation is one risk management strategy. The concept of mitigation is common 
in the literature, and risk mitigation has the same perspective as a strategy for coping 
with uncertainty (Simangunsong, E., Hendry, L.C & Stevenson, M. 2012). Four major 
categories of mitigation are avoidance (eliminate, withdraw from or not become 
involved), reduction (optimise; mitigate), sharing (transfers; outsource or insure), 
retention (accept and budget for) (Dorfman 2008). Because a supply chain is a complex 
system consisting of various processes and relationships, and each party connects to the 
different business partners via separate channels in a supply chain (Lambert, DM & 
Cooper 2000), any change or small modification in one party may cause new problems, 
leading to unexpected consequences and the possibility of a chain reaction along the 
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entire chain. For example, a supplier recruits a new employee to process delivery 
documents and invoices, and the employee types different addresses for delivery and 
billing. The delivery company may confuse the two addresses and deliver the goods to 
the wrong place. Mitigation approaches include acquiring redundant suppliers, pooling 
and aggregating demand, and increasing capability, inventory, responsiveness and 
flexibility (Chopra & Sodhi 2004). The appropriate strategy minimises the impact of a 
supply chain transaction, supports incremental development and avoids radical changes 
(Jauhari & Bhushan 2014). Mitigation strategy seems an ideal solution for supply chain 
uncertainty and risks at present.  
Unsuccessful companies had an equally consistent profile. Those companies were 
functionally oriented and narrowly focused. The problem was not a lack of ideas about 
what to do, but instead about how to coordinate the efforts (Holmberg 2000). Previous 
studies have focused on coordination or collaboration between supply chain partners to 
mitigate or manage supply chain risks. For example: Aven, T. (2011) defines risk 
management as the coordination and control of activities in an organisation with regard 
to risk. Tang, CS (2006) suggests mitigating the impact of risks by improving supply 
chain operations via coordination or collaboration. As discussed earlier, there are many 
different business partners involved in supply chains, and supply chains are distinct 
even in the same network or industry, so it is ambiguous to exploit the coordination or 
collaboration for mitigating supply chain risks. 
It is imperative to mitigate supply chain uncertainty and risk (Andreas & Carl 
Marcus 2012; Christopher & Peck 2004; Ellegaard 2008; Joseph 2004; Peck 2006; 
Simangunsong, E., Hendry, L.C & Stevenson, M. 2012; Zsidisin & Ritchie 2009). As 
supply chain risks increase, the need also increases for companies to develop logistics 
processes and capabilities that can enable them to be capable of providing an efficient 
and effective response and allow business to continue as planned (Serhiy & Mary 
2009). And a resource that is valuable in a particular industry or at a particular time 
might fail to have the same value in a different industry (Collis & Montgomery 1995). 
As mentioned above, logistics capability is a distinctive capability; most businesses 
require logistics capability to support their business activities, especial supply chain and 
logistics related activities.  
Andreas and Carl Marcus (2012), Rodrigues, Potter and Naim (2010), and Gunjan 
and Rambabu (2013) argue that different mitigation approaches should be researched to 
manage supply chain uncertainty. While different logistics companies face different 
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supply chain uncertainties and risks based on their specific vulnerabilities and 
circumstance, and it is difficult to provide a standardised resolution to cope with all 
uncertainties and risks, using each companies’ capabilities and resources to manage 
supply chain uncertainties and risks is possible (Chopra & Sodhi 2004). The resource 
based view sees companies as very different collections of physical and intangible 
assets and capabilities (Collis & Montgomery 2008). No two companies are alike 
because no two companies have had the same set of experiences; acquire the same 
assets and skills, or built the same organisational cultures. These assets and capabilities 
determine how efficiently and effectively a company performs its functional activities. 
Following this logic, a company will be positioned to succeed if it has best and most 
appropriate stock of resources for its business and strategy. The valuable resource may 
be an organisational capability embedded in a company’s routines, processes, and 
culture (Collis & Montgomery 1995). Furthermore, the sources of uncertainty and risk 
are various in companies, and many sources of uncertainty and risk are still unknown 
(Simangunsong, E., Hendry, L.C & Stevenson, M. 2012). Therefore, this study proposes 
a resource based approach to manage supply chain uncertainties and risks. 
Tang, O and Nurmaya Musa (2011) suggest that future analysis tools should aim 
to proactively manage supply chain risk. Simangunsong, E., Hendry, L.C and 
Stevenson, M. (2012) see one of the key future areas for is to develop more 
contingency-based research for the management of supply chain uncertainty. Therefore, 
this research proposes logistics capabilities as a tool for mitigating supply chain 
uncertainty and risk in the Australian courier industry.  
3.9 Summary  
This chapter offers an extensive literature review concerning supply chain 
uncertainty and risk in third party logistics and transport service providers, from a 
resource based view. There are a number of ways to deal with supply chain 
uncertainties and risks mentioned in the literature, but this study focuses on mitigating 
uncertainty and risks and not with influencing or altering the source of uncertainty. 
Instead, it tries to find ways to adapt and minimise the impact of uncertainty and risk 
(Simangunsong, E., Hendry, L.C & Stevenson, M. 2012). Managers have to deal with 
many uncertainties and risks simultaneously, and tend to take a holistic view of them.  
This chapter provides insight for both managers and academics into logistics 
capabilities, supply chain uncertainties and risks, and logistics performance in the 
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logistics and transport service providers, from a resource based view. The literature 
suggests that managers should focus on day-to-day operations to manage supply chain 
uncertainty and risk; this would improve the effectiveness and efficiency of risk 
management in their particular logistics and transport companies, and help them to 
focus on risk management strategies suited to the variables in their companies.  
This literature review contributes to knowledge about supply chain uncertainty 
and risk management, in that a new systemic risk mitigating approach based on 
resource-based view is developed based on this review.  
  
 77 
Chapter 4Development of a Conceptual Framework and Hypothesis  
4.1 Introduction  
This chapter presents the theoretical background, an initial concept for a research 
model, and hypotheses, based on the literature review in the previous chapter and the 
author’s experience. These concepts have already been introduced, but this chapter 
builds them into a conceptual framework and hypotheses. 
The chapter consists of four sections. The original idea of the research is 
presented, followed by a discussion of the theoretical background; then the initial 
conceptual model and the development of the hypotheses underpinning the research 
model are presented.  
4.2 Original Idea of the Research  
There is a story behind the idea of this research. The original idea was derived 
from the extensive literature review and previous studies, but also by the author’s work 
experience. Since the author started his first logistics and transport job with New 
Zealand Couriers, he has observed that many similar phenomena and problems appear 
in both New Zealand and Australian courier companies. He realised that their similar 
‘repeated problems’ were not coincidences (Wang 2011). Australian courier companies 
might have been in a worse situation than their New Zealand counterparts, because they 
dealt with a higher population, larger freight volume, and far vaster land area. Many 
Australian courier companies have to hire casual employees to deal with ‘repeated 
problems’ in day-to-day operations; for example, at a management centre of one leading 
courier company the daily number of undeliverable items delayed so many deliveries 
that management had to employ about 20 temporary personnel to work full-time to 
resolve this repeated problem. Personnel who deal with repeated problems feel 
frustrated and stressed. More importantly, managers do not have effective and efficient 
solutions for such problems (Carmichael et al. 2011). The author spoke to the managers 
and supervisors in the distribution centre, who said they did not know how to get rid of 
the problem permanently other than by hiring more people to manage the problem 
reactively.  
An extensive review confirmed that ‘repeated problems’ were not coincidences. 
They were caused by supply chain uncertainty and risk, and were manageable and 
controllable (March & Shapira 1987). Many logistics and transport service providers 
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have similar issues (Joseph 2004; Simangunsong, E., Hendry, L.C & Stevenson, M. 
2012), although different factors and drivers may cause them. At the early stage of this 
study, the ‘repeated problems’ were considered as some kinds of uncertainty 
(Rodrigues, Potter & Naim 2010). During the literature review, the concept of supply 
chain risk was identified and incorporated into this study along with uncertainties, 
without distinguishing the two. While academically there is a distinction between these 
terms, on a practical level managers have to deal with both simultaneously; and the 
impacts of uncertainty and risk on logistics performance are similar. Moreover, the 
study measures supply chain uncertainty and risk in terms of the severity of their impact 
in organisations, and it is sensible to ask respondents to consider the impacts of both 
uncertainty and risk. The results demonstrate that the measurements are reliable and 
valid (Wang, Jie & Abareshi 2014b), and supply chain uncertainty and risk is now one 
of the main constructs in the research model. 
Resource based theory is the cornerstone of this study. It integrates all the 
components in the conceptual framework (Figure 4.1). The idea of a mitigating 
approach to risk is also establised from the resource based view. This study is the first to 
take a resource based approach to mitigating supply chain risk in the Australian courier 
industry. In addition, the study examines the applicability of logistics capability for 
mitigating risk and improving logistics performance simultaneously. This may suggest a 
new approach to supply chain uncertainty and risk management. This thesis examines 
the idea in the Australian courier industry, but the instruments, models and approach 
may be validated and generalised for use in different industries or countries. The idea of 
the study has been published in several good quality journals and conferences (Wang, 
Jie & Abareshi 2014a, 2015c).  
This study investigates and suggests resolutions of problems in the logistics and 
transport industry, and provides alternative configurations for managers to deal with 
problems more effectively and efficiently in a real-world environment (Wang, Jie & 
Abareshi 2015c). The courier industry has been selected because it is a typical 3PL and 
transport service provider (Cowles 2012), and the courier delivery model has more 
complexity, higher standards, and shorter transit times than other transport models such 
as sea-freight, air-freight or truck-load transport (Dablanc 2009).  
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4.3 Theoretical Background 
4.3.1Resource-based View 
Resource based view is the conceptual foundation of this research. Wernerfelt 
(1984) asserted that firms could gain and sustain competitive advantages by developing 
and deploying valuable resources and capabilities. However, the origins of the A 
resource based view can be traced back to almost half a century ago, for example some 
ideas and elements can be found in earlier research by Penrose, ET (1959) and 
Williamson (1975). They urge the importance of resources and its implications for firm 
performance. the resource based approach is one of the most famous, powerful and 
popular theories in today’s business studies. It has been widely recognised in different 
industries. The theory has been well developed. This study is based on this theory to 
investigate the applicability of logistics capability for mitigating the supply chain 
uncertainty and risk in order to improve logistics performance simultaneously in the 
courier industry. 
resource based theory is a strategic management idea that each firm is unique and 
processes resources and capabilities that provided the basis for its competitive 
advantage (Mohamed, Ann & Yee 2014, p. 19). According to the theory, the resources 
comprise different skills, capabilities, financial resources, human resources and physical 
resources in a firm, and the resources have to be coordinated and deployed in order to 
generate competitive advantage (Mohamed, Ann & Yee 2014). Capabilities are 
complex bundles of skills and accumulated knowledge, exercised through 
organisational processes, which enable firms to coordinate activities and make use of 
their assets (Day 1994). Hafeez, Zhang and Malak (2002) regard capability as the ability 
to make use of resource to perform some task or activity and define a resource as 
anything tangible or intangible owned or acquired by a firm. This study adopts the 
definition of capabilities refer to the firm’s capacity to transform its resources into 
outputs valued by the firm’s customers and which can generate profits for the firm 
(Mohamed, Ann & Yee 2014, p. 20). 
4.3.2The Resource-based Approach to Supply Chain Risk Management 
Supply chain uncertainty and risk is a major obstacle to the delivery of superior 
customer value (Davis 1993; Mason-Jones & Towill 1998). Although risk management 
has been widely recognised as an important topic in supply chain management (Zsidisin 
& Ritchie 2009), knowledge of how to manage risk is limited (Peck 2006; Sanchez-
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Rodrigues, Vasco , Potter & Naim 2010; Waters 2011; Zsidisin & Ritchie 2009). In 
addition, the lack of solutions to is a problem, and has been raised in previous studies 
(Sanchez-Rodrigues, Vasco , Potter & Naim 2010; Simangunsong, E., Hendry, L.C & 
Stevenson, M. 2012). Managers are aware of some supply chains risks, due to the high-
probability of risk occurrence. However, many businesses that do not have supply chain 
risk management in place (Andreas 2013). These uncertainties and risks can cause 
problems such as damages and delays, which influence the logistics performance 
(Sanchez-Rodrigues, Vasco , Potter & Naim 2010). 
Since Wernerfelt presented it in 1984, the resource based approach has been 
widely discussed and utilised in business management (Mohamed, Ann & Yee 2014). 
The major concern of the approach is the ability of a firm to maintain a combination of 
resources that cannot be possessed or built up in a similar manner by competitors. This 
study examines the applicability of logistics capability for mitigating and improving 
logistics performance in the Australian courier industry. It suggests that organisations 
focus on their existing capability and resources, because organisations often do not like 
to incur additional costs on marginal activities, including logistics and transport (Helena 
2012). Executive management often focuses on the core business of an organisation 
(Erasmus, Strydom & Rudansky-Kloppers 2013). In addition, the management would 
not be easily convinced to invest heavily on the marginal activities. Furthermore, there 
is a huge risk of investing money into risk management. A traditional risk management 
approach normally requires external specialists and consultants, and the cost of the 
reengineering is enormous, if is requjires complex and costly system upgrades. For 
example, according on 11 Nov. 2015, it was reported that Deutsche Post DHL, the 
German postal service that owns the DHL courier network, said profit plunged 90 
percent in the third quarter after the firm was forced to write off €345 million in costs 
for a botched software upgrade. While a resource based approach may require 
additional funding, it may be able to minimise costs and risks more than a traditional 
risk management approach. It promotes flexible ways to mitigate and adapt to supply 
chain uncertainty and risk. More importantly, it avoids radical changes and supports 
small modifications and incremental improvements (Jauhari & Bhushan 2014), which 
may further reduce uncertainty and risk. This study argues that the managers should 
include supply chain uncertainty and risk management in their daily activities. 
Hellriegel et al. (2012) argue that this is the responsibility of managers in general, and 
that they are responsible for making the changes that will ensure their organisations 
 81 
exploit emerging opportunities and minimise the effects of impending threats. A 
resource based approach provides valuable insights tha may simplify complex and 
expensive risk management activities into routine managerial tasks. Most managers 
have extensive experience and well understand their organisation and people, and can 
easily adapt their knowledge and expertise to risk management techniques, making 
significant contributions to cost saving. 
Manuj and Mentzer (2008) argue that the key to risk management is to avoid and 
manage unexpected events which may cause losses; more importantly, they note that 
not all risks can be avoided. Paté-Cornell (1996) considers that a full uncertainty 
analysis is not needed. One of the contributions of the resource based view to the study 
is that it presumes that each firm has a unique bundle of resources and capabilities and 
seeks to work with them. The approach helps organisations to mitigate and manage both 
uncertainty and risk simultaneously, and may inspire international scholars to validate 
the approach in other contexts. 
According to the theory, to achieve competitive advantage is the major objective. 
Logistics capability qualifies as a distinctive capability which can generate a 
competitive advantage (Mentzer, J. T., Soonhong & Bobbit 2004; Olavarrieta & 
Ellinger 1997). In a courier company, competitive advantages are mainly reflected in 
logistics performance, such as low costs, on-time delivery, freight security, customer 
satisfaction, problem-solving and reputation: these are factors which customers consider 
to select a 3PL company (Coyle et al. 2008; Simchi-Levi, David , Kaminsky & Simchi-
Levi 2007). A relationship between capability and logistics performance is found in the 
literature review, and this relationship logically and theoretically supports the resource 
based approach to mitigating supply chain uncertainty and risk and improving logistics 
performance.  
Its unique bundle of resources and capabilities creates a unique company. Each 
unique company may face different uncertainties and risks. For example, a courier 
company may have several different branches; each branch may face different 
circumstances, including different types of customer (e.g. business or individual) and 
location, different resources and capabilities including different infrastructure (e.g. 
storage capacity) and differently skilled personnel (e.g. experience). It is necessary to 
consider the mitigation strategy of each companies separately; and even of each sub-
branch of a courier company or industry in order to determine an effective risk 
management policy.  
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Traditionally, supply chain risk management focuses on vulnerability and building 
a resilient supply chain (Waters 2011), reducing disruptions and enhancing recovery 
capabilities (Handfield & McCormack 2008). These considerations are essential for 
industries such as the automotive industry, where a single interruption in a supply chain 
disruption may cause huge potential losses. The cost of creating a resilient supply chain 
is considerable; but, from the courier industry’s perspective, the priority is to manage 
risks based on existing resources and capabilities, and assisting managers to know how 
best to deploy them (Wang, Jie & Abareshi 2014b, 2015c). Moreover, all organisations 
operate in an environment of change, whether it be political economic, social, 
technological, environmental or global. To survive and thrive in this increasingly 
turbulent environment, organisations have to adapt, preferably proactively (Hellriegel et 
al. 2012). This study proposes and examines a resource based approach to mitigating the 
supply chain risks and uncertainties and improving logistics performance by deploying 
appropriate logistics capabilities. It adopts both proactive and reactive strategies to 
mitigate risk, and to help organisations to adapt to change. This idea is strongly 
supported both theoretically and at the practical level.  
4.4 Theoretical Framework and Hypothesis Development 
This section presents the main constructs of an initial research framework (Figure 
4.1). Based on the literature review and discussion in Chapter 3, this framework 
comprises three main constructs: logistics capabilities, supply chain uncertainties and 
risks, and logistics performance. According to the literature review, logistics capability 
comprises innovation, customer response, and flexible operation (Braunscheidel & 
Suresh 2009; Fawcett & Stanley 1997; Hayes, Wheelwright & Clark 1988; Lu & Yang 
2010). Supply chain uncertainty and risk include logistics, information, customer-
related, and environmental uncertainty and risk (Murugesan, Natarajan & 
Lakshminarayanan 2013; Sanchez-Rodrigues, Vasco , Potter & Naim 2010; 
Simangunsong, E., Hendry, L.C & Stevenson, M. 2012). These are adopted to assess 
supply chain uncertainties and risks in courier companies. Logistics performance is 
measured based on previous studies (Fawcett & Cooper 1998; Morash, EA 2001; Najmi 
& Makui 2012; Pichet & Shinya 2008). The conceptual framework is illustrated in 
Figure 4. 1. It has been published as a conceptual paper in the International Journal of 
Supply Chain and Operations Resilience (Wang, Jie & Abareshi 2014a). 
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Figure 4.1 The initial research conceptual framework  
(Wang, Jie & Abareshi 2014a)  
From this initial framework, the initial research hypotheses are derived. 
4.4.1Logistics Capability on Supply Chain Uncertainties and Risks 
Innovation capability is widely involved in the logistics industry, as in packaging 
innovations that decrease the risk of damaging goods in transit (Daniel & Fredrik 2011). 
New technologies and services such as online tracking and tracing provide accurate and 
timely information, reducing risks of delay or unavailability of information (Christopher 
& Lee 2004; Ho et al. 2012). Logistics innovation is critical for strengthening the 
service provider–customer relationship and generating customer loyalty (Flint et al. 
2005; Wagner & Sutter 2012b); a good relationship between a 3PL company and 
customers may reduce customer-related uncertainty and risk. Using new technology and 
innovation to mitigate environmental uncertainty and risk has been promoted in 
previous studies (Hayes, Wheelwright & Clark 1988; Kim 2006). One example of this is 
the introduction of a flexible fuel factor or fuel surcharge to ward against unstable fuel 
prices (Hoffman 2006).  
Customer response capability is considered a part of responsiveness, addressing 
supply chain risk (Martin & Denis 2001); for example, if a delivery address is changed, 
a prompt response to the customer’s requirement may reduce the risk of delay in 
delivery (Christopher & Lee 2004). Short lead times may reduce supply chain risk 
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(Christopher 1998). DHL Express provides advanced shipment notification for normal 
freights and advanced problem notification for problem freight (split or lost freight) 
(Morash, EA 2001). Good customer service improves customer satisfaction (Ho et al. 
2012); For example, Toll Priority provides a good, fast response service for customers 
to arrange a redelivery or to pick up undeliverable items, to minimise the negative 
impacts of delay on customers. Service flexibility that meets customers’ needs may 
reduce the uncertainty and risk of delay from road congestion (McKinnon & Ge 2004); 
for example, Toll Fast point-to-point local metropolitan courier services may provide 
more accurate estimated delivery times than normal couriers.  
Flexible operation capability in this research represents flexibility in processing a 
delivery. Supply chain flexibility is an approach to mitigating uncertainty and risk 
(Gosling et al. 2010; Prater et al. 2001; Sawhney 2006). Mark and Martin (2007) 
suggest that flexible capabilities may lead to a competitive advantage if a firm’s 
competitors are unable to deal with uncertainty.  
Logistics uncertainty and risk can originate in the scheduling and routing 
processes (Simangunsong, E., Hendry, L.C & Stevenson, M. 2012), where a lack of 
schedule flexibility, for instance, may cause operational problems and result in delays 
(Christopher & Lee 2004; McKinnon & Ge 2004). Flexible operational procedures and 
systems may reduce the risk of inadequate information accuracy, visibility and 
accessibility (Christopher & Lee 2004); for example, New Zealand Post has two 
operational procedures, automatic and manual, for parcel sorting, and the manual 
process may reduce the risk of breakdown. Flexible operation capability includes 
personnel skills and knowledge: that is, the quality of the personnel, which could 
improve customer satisfaction (Ho et al. 2012). A flexible driving schedule may 
improve fuel efficiency and reduce congestion-related delays (McKinnon & Ge 2004). 
Therefore: 
H1. There is a negative association between logistics capability and supply chain 
uncertainty and risk in the Australian 3PL courier companies.  
 
4.4.2Supply Chain Uncertainties and Risks on Logistics Performance 
Supply chain uncertainties and risks have significant impacts on logistics 
performance (Rodrigues et al. 2008; Simangunsong, E., Hendry, L.C & Stevenson, M. 
2012; Zsidisin & Ritchie 2009). As the literature review reveals, supply chain risk is 
categorised and measured by logistics, information, customer-related, and 
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environmental uncertainty and risk. Logistics uncertainty and risk can broadly be 
categorised as potential disturbances to the flow of goods (Ellegaard 2008). Some 
factors of logistics risk in the literature relating to Australian courier companies include 
delays in delivery time (Rodrigues et al. 2008; Simangunsong, E., Hendry, L.C & 
Stevenson, M. 2012), transport network management (Sanchez-Rodrigues, Vasco et al. 
2008), storage issues (Hauser 2003),carrier strength (Hauser 2003) and freight transport 
operations (Sanchez-Rodrigues, Vasco , Potter & Naim 2010). They may disrupt normal 
operations and cause problems which affect logistics performance. 
Information risk refers to unexpected information-related incidents; outcomes and 
problems may influence information in time, accuracy and availability . Information 
plays a vital role in supply chain logistics, as been discussed in different contexts 
(Cowles 2012; Simchi-Levi, David , Kaminsky & Simchi-Levi 2007). This study 
considers the negative impacts of information on logistics performance. The sources of 
information uncertainty and risk addressed in the literature include unavailability of 
information (Guo, Fang & Whinston 2006), information delays (Cucchiella & Gastaldi 
2006), breakdowns of information infrastructure (Blackhurst, Scheibe & Johnson 2008) 
and other information and communication issues (Sanchez-Rodrigues, Vasco , Potter & 
Naim 2010). They may affect logistics processes and cause problems in performance.  
Customer relationships is an important element of supply chain and logistics. As 
mentioned previously, customer related uncertainty and risk are most likely to occur 
between a logistics company and its customers. There is a close relationship between a 
courier company and customer, and the customer may directly affect logistics 
performance; for example, a main cause of delay is a problem at the collection point, 
when an unanticipated or very volatile customer causes a delay at pickup (McKinnon & 
Ge 2004).  
Environment risks including road congestion, unstable fuel prices, bad weather, 
natural disasters, industrial action and labour shortage have negative impacts on 
performance (Hoffman 2006; McKinnon & Ge 2004; Rodrigues et al. 2008; 
Simangunsong, E., Hendry, L.C & Stevenson, M. 2012). Overall this hypothesis 
indicates that supply chain risks and uncertainties have significant negative effects on 
the logistics performance of Australian courier companies. 
H2. There is a negative association between supply chain uncertainty and risk, 
and logistics performance in the Australian 3PL courier companies.  
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According to the resource based view, a firm’s capability and resources may 
generate a competitive advantage. This is mainly reflected in the logistics performance 
of courier companies; providing better logistics performance is the key to competitive 
advantage in any logistics industry. Logistics capability may improve performance by 
achieving competitive advantage. Logistics capability is distinctive, and can create new 
capabilities and improve old ones (Mentzer, J. T., Soonhong & Bobbit 2004; 
Olavarrieta & Ellinger 1997). These capabilities may improve performance. Courier 
companies require a high level of logistics capabilities to deliver and meet customers’ 
needs. Logistics capability is important for improving logistics performance.  
Previous studies have found a relationship between logistics capability and 
logistics performance from different perspectives (Fawcett & Stanley 1997; Jay Joong-
Kun, John & Harry 2008; Shang & Marlow 2005; Tan Yong, Ma Shi-hua & Gong 
Feng-mei 2007). This study investigates the relationship for the first time in the 
Australian courier industry.  
H3. There is a positive association between logistics capability and logistics 
performance in the Australian 3PL courier companies. 
 
4.4.3Supply Chain Uncertainty and Risk as a Mediator 
The idea of a resource based approach to mitigating supply chain uncertainty and 
risk in this study is that logistics capability can reduce this risk, and may result in 
improving performance of the Australian courier industry. Most managers and 
researchers believe that risk is manageable and controllable (Aven, Terje 2012; March 
& Shapira 1987; Simangunsong, E., Hendry, L.C & Stevenson, M. 2012). Mitigation is 
one management strategy for dealing with risk in the supply chain (Simangunsong, E., 
Hendry, L.C & Stevenson, M. 2012). It can explain some of the indirect relationship 
between logistics capability and logistics performance. The indirect effect of mediating 
supply chain risk may demonstrate the value of a resource based approach. According 
to the three initial hypotheses (H1, H2, and H3) plus the literature review and the idea 
of a resource based view approach for mitigating supply chain uncertainty and risk, the 
final hypothesis is devised: 
H4. Supply chain uncertainties and risks mediate a positive association between 
logistics capability and logistics performance in Australian 3PL courier companies. 
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In the data analysis in Chapter 6 and the discussion in Chapter 7, the initial 
framework and hypotheses are developed and discussed in further detail. The final 
conceptual framework comprises the same main constructs: logistics capability, supply 
chain uncertainty and risk, and logistics performance; however, new factors are 
extracted and discussed during the analysis of the empirical data. The developed 
hypotheses based on these new factors are presented and discussed in Chapters 6 and 7. 
Summary  
This chapter provides a theoretical framework based on the literature review and 
personal experience. The conceptual framework devised here was published in an 
international journal before data collection commenced (Wang, Jie & Abareshi 2014a). 
An original idea of this research is revealed for first time, to help audiences gain a better 
understanding of this study. The framework offers three main constructs including 
logistics capabilities, supply chain uncertainties and risks, and logistics performance. 
The main hypotheses proposed in this chapter are later developed, re-presented, and 
discussed in Chapters 6 and 7, after Chapter 5 presents the research metholodgy. 
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Chapter 5 Research Methodology  
5.1 Introduction  
The chapter introduces and discusses the research strategies and research design 
in this research, then explains the techniques and instruments deployed: (1) research 
strategies and main steps in the research; (2) overall research approach, including 
research design, sampling method, sample size; (3) development of the instrument; (4) 
details of data collection and analysis.
*
 In this chapter, some contents have been 
published in several journal papers and conference papers (Wang, Jie & Abareshi 
2014b, 2015c). An overview of the research strategies and research paradigm is 
followed by a brief justification of the structural equation modelling employed in the 
study, and of the overall quantitative research design. Data collection methods, 
sampling methods and data analysis software are explained and ethical considerations 
clarified. 
This is a business research, defined as the systematic and objective process of 
generating information for aid in business decisions (Zikmund 2013). Business research 
gathers facts to verify theories (Walter 2013) and can be conducted for any aspect of an 
enterprise. By providing appropriate information, research aids managerial judgment. 
This information should be scientific: that is, not intuitive or haphazardly gathered, 
objective, and impersonal (Bryman & Bell 2007; Zikmund 2013). Some authors have 
suggested that business and management research can be understood only as an applied 
field because it is concerned not only with understanding the nature of organisations but 
also with solving problems that are related to managerial practice (Tranfield & Starkey 
1998). 
It is important to consider the way knowledge is produced in research. Two modes 
of knowledge production dominate. Mode 1 is a conventional way to build new 
knowledge. It distinguishes between pure and applied knowledge, and because its 
primary audience is the academic community limited attention is given to practical 
problems. In contrast, mode 2 focuses on specific real-world problems. It involves 
academics, policy makers, and practitioners, who bring a broad set of skills and 
experiences to tackle a shared problem (Gibbons 1994). There is some debate about 
which mode to follow, but most authors consider that business and management 
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research is more suited to a mode 2 approach (Bryman & Bell 2007; Gibbons 1994; 
Zikmund 2013), which first emerged in the mid-20th century and is context-driven, 
problem-focused and interdisciplinary(Gibbons 1994). This study concerns both 
theoretical and applied knowledge.  
There are two types of research: (1) Basic or pure, and (2) applied. Pure research 
attempts to expand the limits of knowledge in business; and applied research is used to 
aid decision makers or solve a specific real-life problem (Zikmund 2013). 
The core managerial value of business research is that it reduces uncertainty by 
providing information that assists decision making about strategies and the tactics used 
to achieve an organisation’s goals. The decision making process involves three 
interrelated stages (Zikmund 2013): 
1. Identifying the existence of problems and opportunities. Business research can 
help managers to recognise problems and identify opportunities. It can be a 
diagnostic activity to provide information about what is occurring in an 
organisation or its environment. 
2. Selecting and implementing a course of action. Business research is often 
conducted to obtain specific information to help evaluate the various 
alternatives, and to select the best course of action based on certain 
performance criteria. 
3. Evaluation of the course of action. Evaluation research is conducted to inform 
managers whether planned actives were properly executed and whether they 
accomplished what they were expected to do. It serves an evaluation and 
control function.  
In most scientific work there are alternative theories to explain certain classes of 
phenomena. To determine which the better theory is, researchers collect empirical data 
or evidence to verify theories (Bryman & Bell 2011). This research follows the 
procedure detailed in Figure 5.1. 
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Figure 5.1 Quantitative research processes 
Identify Research 
 Draft a Plan  
 State Research Questions 
 
Collect Data  
 Develop and Pre-test Survey Questionnaire  
 Obtain Ethic Approval  
 Collect Survey Data  
 Collect Secondary Data from Published 
Reports (i.e. ABS) 
Analyse Data  
 Use Statistical Analysis 
 Conduct Convergent, Discriminant and 
Factorial Validity to Ensure Validity  
 Ensure Reliability  
 Test and Validate Conceptual Framework using 
Structural Equation Modelling (PLS) 
•  
Obtain Results Findings/Conclusion 
 Report Statistical Results  
 Structural Model Results  
 Discuss the Significance of Results  
 Provide explanation and recommendations 
Gather information and evidence 
 Literature Review  
Formulate Research  
 Develop a Theoretical Framework  
 Determine Research Methodology 
Design the Quantitative Research 
 
Process Data 
 Code Data 
 Data Examination and Cleaning 
  
Write up a report 
  
·  
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Most research projects are initiated because managers are uncertain about some 
aspect of the firm. Identifying the problem: that is, defining the problem, gives direction 
to the investigation (Bryman & Bell 2011). Business research must have clear 
objectives, so problem definition is possibly the most important part of business 
research. One of the main objectives of this study is about to help managers to have a 
better understanding of supply chain uncertainty and risk in the courier industry, and to 
offer potential solutions or recommendations. 
A research design is a master plan specifying the methods and procedures for 
collecting and analysing the needed information. The research design should consider 
the research objectives and determine the sources of information, the design technique, 
the sampling methodology, the time schedule for the research, and the budget. 
This study has a cross-sectional design, the most common form of which is survey 
research (Walter 2013). According to the literature, logistics capability and supply chain 
uncertainty and risk are important concepts in supply chain and logistics theory. 
However, little attention has been paid to the link between them, and no such research 
has been conducted previously in the Australian courier industry. This quantitative 
research is used to predict the relations between them and assess the hypotheses 
presented earlier (Bryman & Bell 2011).  
5.2 Research Strategies 
Quantitative and qualitative strategies are both used in business research (Bryman 
& Bell 2007; Zikmund 2013). It is useful to know the difference between these two 
major research strategies (Table 5.1). 
 
Table 5.1 Differences between qualitative and quantitative research  
 Qualitative research Quantitative research 
Objective/Purpose 
 To gain an understanding of 
underlying reasons and 
motivations 
 To provide insights into the 
setting of a problem, generating 
ideas and/or hypotheses for later 
quantitative research 
 To understand and interpret 
 To critique and to identify 
potential 
 To uncover prevalent trends in 
thought and opinion 
 To quantify data and 
generalise results from a 
sample to the population of 
interest 
 To measure the incidence of 
various views and opinions 
in a chosen sample 
 To explain and predict 
 Sometimes followed by 
qualitative research which is 
used to explore some 
findings further 
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 Qualitative research Quantitative research 
Sample 
 Usually a small number of non-
representative cases 
Respondents selected to fulfil a 
given quota 
 Usually a large number of 
cases representing the 
population of interest 
Randomly selected 
respondents 
Reasoning  Inductive process  Deductive process 
Data collection 
 Little structure  
 Involves unstructured or semi-
structured techniques, 
observation, and content 
analysis 
 Individual depth interviews or 
group discussions  
 Takes a great deal of time to 
conduct 
 High degree of structure  
 Involves experiments, 
surveys, testing, and 
structured content analysis 
 Structured techniques such 
as online questionnaires 
Ontological 
Assumption 
 Reality is subjective and 
multiple as seen by participants 
in the study 
 Objective, apart from 
researcher 
Methodological 
Assumption 
 Mutual simultaneously shaping 
factors 
 Emerging design 
 Context bound 
 May take little time to 
conduct 
 Cause and effect 
relationships 
 Context free 
Axiological 
Assumption 
 Value-bond and emic  Value-free and etic  
Rhetorical 
Assumption 
 Subjective 
 Sometimes informal 
 Evolving decisions 
 Personal voice  
 Little social distance between 
researcher and subject 
 Objective 
 Formal 
 Based on set definitions 
 Impersonal voice  
 Much social distance 
between researcher and 
subject 
Methods 
 Ethnography, grounded theory, 
case studies, participatory action 
research, phenomenology 
 Experiments, Quasi 
Experiments, Surveys-
longitudinal and cross 
sectional 
Outcome 
 Exploratory and/or 
investigative. Findings are not 
conclusive and cannot be used 
to make generalisations about 
the population of interest. 
Develop an initial understanding 
and sound base for further 
decision making. 
 Used to recommend a final 
course of action 
(Creswell & Plano Clark 2011; Tuli 2010; Wahyuni 2012) 
A definition of such research is as ‘the collection of numerical data and … 
exhibiting a view of the relationship between theory and research as deductive, a 
predilection for a natural science approach (and of positivism in particular), and as 
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having an objectivist conception of social reality’ (Bryman & Bell 2007, p. 154). 
Quantitative methodology, largely used in social science for much of the 20th century 
(Tuli 2010), gathers numeric descriptions of participants’ perspectives and behaviours 
for testing and verifying theories (Creswell & Plano Clark 2011). The approaches often 
uses questionnaires to collect data and then applies statistical techniques to analyse the 
data and answer the research questions.  
Quantitative methodology is used in this research. An online survey was used for 
the data collection, designed to ensure objectivity, generalisability and reliability.  
5.3 Research Paradigm 
When researchers discuss about different approaches, they are talking about 
paradigms. A paradigm is a set of fundamental beliefs and assumptions (Jonker & 
Pennink 2009). According to the Oxford English Dictionary, a paradigm is ‘a pattern or 
model, an exemplar; (also) a typical instance of something.’ A paradigm also can be 
understood as a worldview or a set of assumptions about how things work (Wahyuni 
2012). Rossman & Rollis define it as ‘shared understandings of reality’ (Rossman & 
Rallis 2003). A research paradigm is a belief system (or theory) that guides people to 
make decisions and carry out research, or more formally to establish a set of practices. 
This can range from thought patterns to action (Benita 1999). Every research project is 
guided and governed by underlying beliefs and assumptions (Guba & Lincoln 2005). A 
research paradigm comprises four fundamental beliefs: ontological, epistemological, 
axiological, and methodological (Wahyuni 2012): 
 ontology deals with questions relating to the existence and nature of reality  
 epistemology is the perceived relationship with the object being studied, which is 
considered real; the view on what constitutes acceptable knowledge. 
 axiology is the theory of values and researcher’s stance  
 methodology is the process and means of knowing something considered real.  
These fundamental beliefs and principles which guide, inform and shape how a 
researcher sees the world and accordingly acts, are collectively termed a research 
paradigm (Guba & Lincoln 2005; Wahyuni 2012).  
There are many research paradigms, which have been discussed by different 
authors (Bryman & Bell 2007; Walter 2013). Four research paradigms are briefly 
introduced in Table 5.2. 
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Two primary paradigms are positivism and interpretivism. Both have been widely 
used in social and business research (Bryman & Bell 2007; Walter 2013).  
 Positivism is associated with quantitative research. Involves hypothesis testing to 
obtain ‘objective’ truth. Also used to predict what may happen at a future date. 
Critical realism is a subtype of positivism that incorporates some value 
assumptions on the part of the researcher. It involves looking at power in society. 
Researchers primarily rely on quantitative data to do this.  
 Interpretivism is associated with qualitative research. Used to obtain an 
understanding of the word from an individual perspective.  
The study is a quantitative research. Most research recognises three primary types 
of business research (Bryman & Bell 2007; Zikmund 2013). 
 Exploratory studies are conducted to classify and explore the nature of a problem. 
They are not intended to provide conclusive evidence. Research is on a concept, 
people, or situation that the researcher knows little about. Generally, this type of 
research involves qualitative studies (observation, interviews` and content 
analysis). 
 Descriptive studies are conducted to determine the characteristics of a population. 
Research is on a concept, people, or situation that the researcher knows 
something about, and wants to describe what has been found or observed. 
Generally, descriptive studies most often involve quantitative research techniques 
or a combination of qualitative and quantitative methods. 
 Explanatory studies attempt to identify relationships between variables. Research 
involves deriving a hypothesis from available theories and testing it. Generally, 
explanatory studies involve quantitative studies and hypothesis testing. 
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Table 5.2 Summary of four research paradigms  
 Research Paradigm 
Belief Positivism 
(Naïve realism) 
Postpositivism 
(Critical realism) 
Interpretivism 
(Constructivism) 
Pragmatism 
Ontology 
 
External, objective and 
independent of social actors 
Objective. Exists independently of 
human thoughts and beliefs or 
knowledge of their existence, but 
is interpreted through social 
conditioning 
(critical realist) 
Socially constructed, subjective, 
may change, multiple 
External, multiple, view chosen to 
best achieve an answer to the 
research question 
Epistemology Only observable phenomena can 
provide credible data, facts. Focus 
on causality and law-like 
generalisations, reducing 
phenomena to simplest elements 
Only observable phenomena can 
provide credible data, facts. 
Focus on explaining within a 
context or contexts 
Subjective meanings and social 
phenomena. Focus upon the details 
of situation, the reality behind 
these details, subjective meanings 
and motivating actions 
Either or both observable 
phenomena and subjective 
meanings can provide acceptable 
knowledge depending upon the 
research question. Focus on 
practical applied research, 
integrating different perspectives 
to help interpret the data 
Axiology Value-free and etic: research is 
undertaken in a value-free way; 
the researcher is independent of 
the data and maintains an objective 
stance 
Value-laden and etic: research is 
value laden; the researcher is 
biased by world views, cultural 
experiences and upbringing 
Value-bond and emic: research is 
value bond, the researcher is part 
of what is being researched, cannot 
be separated and so will be 
subjective 
Value-bond and etic–emic: values 
play a large role in interpreting the 
results, the researcher adopting 
both objective and subjective 
points of view 
Methodology Quantitative Quantitative or qualitative Qualitative Quantitative and qualitative 
(mixed or multi-method design) 
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Quantitative and qualitative research methods involve very different assumptions 
about how research should be conducted and the role of the researcher. This study is 
quantitative, and is guided by positivist ontological and epistemological beliefs and 
assumptions. The purpose of the study is to develop and validate a theoretical 
framework consisting of testable hypotheses to examine the relationship between 
logistics capabilities, supply chain uncertainty and risk, and logistics performance. 
Positivist studies can be used to investigate relationships within phenomena and test 
theories in order to increase the understanding of phenomena (Orlikowski & Baroudi 
1991). This is relevant in this study, which attempts to test the applicability of a 
resource based approach to mitigating supply chain uncertainty and risk.  
Criteria indicating that a study is positivist are formal propositions, quantifiable 
measures of variables, hypothesis testing and the drawing of inferences about a 
phenomenon from the sample to a stated population (Orlikowski & Baroudi 1991). All 
these criteria can be identified in this study.  
The deductive theory is the commonest way to view the relationship between 
theory and research (Bryman & Bell 2007). Deductive reasoning is a top-down process 
of developing theory that begins with a theory and proceeds to collect data to test the 
theory (Walter 2013). Deductive reasoning guides this study for the purposes of 
confirming and extending hypotheses regarding the Australian courier industry. 
Generally, deductive reasoning is used in a quantitative research. The literature review 
presents a sufficient number of studies to support the generation of this study’s 
hypotheses. Deductivism is a principle of positivism (Bryman & Bell 2007). 
Zikmund (2013) notes that business research should be objective, scientific and 
impersonal. The role of researcher is to interpret the results of analysis against the 
hypotheses, with little interference to the data. The variables (phenomena) in this study 
about the supply chain and logistics knowledge and experiences were obtained from 
organisations. A questionnaire was used to measure and quantify the variables, and 
statistical methods tested the predetermined hypotheses regarding the relationships 
between the research constructs and variables. Validation of a model at measurement 
and structural levels requires assessment of the construct’s validity and reliability, 
which can be obtained via structural equation modelling. These aspects of the research 
are guided by the positivist paradigm. 
Bryman and Bell (2007) consider replication one of the criteria of business 
research. Positivism assumes that researcher and reality are separate, and results should 
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be replicable by others (Orlikowski & Baroudi 1991). The rigorous processes involved 
in designing and developing the survey instrument (literature survey, panel of experts’ 
survey and pre-test) and the validation procedure pursued to establish measurement and 
structural validity and reliability in the model, ensure that this can be done.  
This quantitative study is guided by a positivistic research paradigm, and 
ontological, epistemological and axiological considerations are taken into account. 
Ontology 
In this study the three main researched objects, logistics capabilities, supply chain 
uncertainty and risk, and logistics performance can be measured independently and 
objectively. The measurements used in the study are drawn from previous studies. 
From a resource based view, this study can test the application of resource based theory 
in supply chain risk management. The ideas, relationships and hypotheses can be tested 
empirically using proven statistical analysis.  
Epistemology 
In this study, the author and the researched phenomena (supply chain and 
logistics knowledge and experience) are independent. The validity of indicators and 
measurements is considered in the research process. The methods and approaches 
which the author followed are prescribed and rigorous, adopted to prevent bias from 
either the author or the study subjects. The study also focuses on generalising. Usually 
in quantitative research, authors are interested in being able to generalise their findings 
beyond the confines of the context in which the research was conducted (Bryman & 
Bell 2007).  
Axiology 
Postitivism is value free. Values are emotive and therefore extraneous to the 
scientific inquiry (Tuli 2010); the principle is that science must be conducted in a 
process that is value free and objective (Bryman & Bell 2007). Business research 
information should be objective, scientific and impersonal (Bryman & Bell 2007; 
Zikmund 2013), and a study not affected by the author’s perspective.  
5.4 Structural Equation Modelling  
Structural equation modelling (SEM) is briefly introduced in this chapter, and 
details of PLS-SEM in the following chapter. Ashill (2011) provides a definition of 
SEM as a method for representing, estimating and testing a theoretical network of 
linear relations between variables. SEM plays a vital role in this study. It is a major 
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approach to analysing data, developing a reliable and accurate model, investigating the 
relationships between variables, and answering research questions. It is a general 
approach to analysing multivariate data, combining different statistical approaches; it 
offers a variety of advantages when dealing complex relationships (Shook et al. 2004). 
It is a powerful analytical technique which has been widely used in business research to 
examine the structure of interrelationships among multiple variables (Loehlin 2004).  
SEM is employed as a primary data analysis method in this research, and not by 
coincidence. The author considered both its advantages and disadvantages. It was 
compared with numerous other statistical techniques before being chosen as a major 
approach in this study.  
SEM has been extensively applied in theory testing and empirical model building 
in the social and behavioural sciences (Walter 2013). It is a prominent statistical data 
analysis technique used to develop and test theory as well as to construct validation 
(Shook et al. 2004). A number of researchers have applied SEM in various disciplines 
over the past ten years, including business (McQuitty, 2004), marketing (Qureshi & 
Compeau, 2009), consumer research (Han et al., 2010) and operations management 
(Shah & Goldstein, 2006). Benita (1999) argues that SEM is an appropriate technique 
for analysis of supply chain issues because it captures the complexity of the underlying 
multidimensional relationships.  
There are two common approaches to SEM. The first is covariance-based (CB-
SEM), also known as covariance structure analysis, using software packages such as  
 AMOS - http://www.spss.com/amos/ 
 EQS – http://www.mvsoft.com/ 
 LISREL – http://www.ssicentral.com/lisrel/ 
The second approach is variance-based approach, known as partial least squares 
(PLS), which focuses on the analysis of variance and can be carried out using following 
software packages such as 
 SmartPLS – http://www.smartpls.de/forum/ 
 PLS-Graph – http://www.plsgraph.com 
 XLSTAT-PLS – http://www.xlstat.com/en/products/xlstat-pls/ 
Other SEM approaches include a component-based SEM known as generalised 
structured component analysis; it is implemented through VisualGSCA or a web-based 
 99 
application called GeSCA. Another way to perform SEM is called nonlinear universal 
structural relational modelling, using causal analytics software (Shook et al. 2004).  
Variance-based PLS SEM was chosen for several reasons. First, the objective of 
this study is to investigate latent constructs with multiple manifest variables and predict 
the relations between exogenous and endogenous elements. The characteristics of PLS-
SEM fit the context of this study because  
 it can be used to assess complex relationships among variables  
 it can be used to present variables that cannot be observed or measured directly  
 it has the ability to concentrate information in factor analysis so that 
measurement errors may be minimised  
 it can be used for both exploratory and confirmatory factor analysis  
 it has the ability to develop, test and reconfigure a model to explain an entire set 
of relationships.  
Generally, bootstrapping is the preferred method to test statistical significance in 
models (Shook et al. 2004).  
Second, in situations where complex phenomena are already sufficiently 
understood to warrant an attempt at generalisation to a population, structural equation 
modelling may be the only appropriate survey analysis technique for a realism 
researcher to use (Hair, J.F. 1995). It models structures with complex 
interdependencies, and it explicitly allows for multi-item scales and some measurement 
error in its ‘unobservable’ constructs. This study predicts the relationship between 
logistics capability, supply chain uncertainty and risk, and logistics performance, all 
complex phenomena. SEM is an appropriate technique for such an analysis (Benita 
1999).  
Third, this is a quantitative research. Realism is the concept underpinning 
quantitative research, while idealism is said to underpin qualitative research 
(Hammersley 1992). The methodology here demonstrates relationships between 
methods and their related paradigms, as proposed by Healy and Perry (2000) (Figure 
5.2). SEM is an ideal methodology for realism (Healy & Perry 2000).  
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Figure 5.2 The range of methodologies and related methodologies  
(Healy & Perry 2000) 
5.4.1PLS-SEM 
‘SEM with PLS is a conceptual approach to data analysis involving the interplay 
of theoretical thinking and empirical data’ (Ashill 2011, p. 112). It is ideal for testing 
structure models involving multiple constructs with multiple latent variables (Wold 
1982). Recently, PLS-SEM has been widely applied in various disciplines including 
marketing, information systems, social sciences, and management (Ashill 2011; 
Henseler, Jörg , Ringle & Sinkovics 2009).  
Barclay, Higgins and Thompson (1995) recommend PLS-SEM for predictive 
research models in the initial exploratory stages of theory development, when the 
conceptual model and the measures are not well developed, whereas covariance based 
estimation methods such as AMOS and LISREL are more suited for testing, in a 
confirmatory sense, how well a theoretical model fits observed data, generally requiring 
much stronger theory than PLS (Wold 1982). The model in this study has never been 
used before, and this is the initial exploratory stages of theory development, so PLS-
SEM is an appropriate model.  
The more sophisticated the theory and precise the observations, the more 
our work approaches the scientific goal of understanding causal mechanisms. 
Before we reach that point however, we need a research tool that allows us to 
examine the immense complexity that exists in the social and behavioural 
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sciences. Professor Wold had this in mind when he developed soft modelling 
(Falk & Miller 1992, p. 92).  
As ‘soft modelling applies when theoretical knowledge is scarce and stringent 
distribution assumptions are not applicable [it] can be reviewed as a method of 
estimating the likelihood of an event given information about other events’ (Ashill 
2011, p. 113). This study meets the conditions for implementing soft modelling as it is 
the first to predict relations among logistics capabilities, supply chain uncertainty and 
risk, and logistics performance in the Australian courier industry. PLS-SEM is more 
appropriate than CB-SEM in this context. 
Hair, JF et al. (2012) review previous PLS studies and find the reasons for using 
PLS-SEM remain relatively consistent over time: non-normal data (68.8%), formative 
measures (31%), small sample size (53.1%), and focus on prediction (31.1%). Overall, 
PLS-SEM provides advantages compared to other approaches:  
 It considers all path coefficients simultaneously to allow the analysis of direct, 
indirect and spurious relationships (Ashill 2011).  
 It estimates the item weightings in the context of the theoretical model rather 
than in isolation (Wong 2013).  
 It is closer to the data, more explorative and more data analytic (Barclay, Higgins 
& Thompson 1995).  
 It is more appropriate than CB-SEM when models are complex, the goal of the 
research is explaining variance, or measures are not well established (Ashill 
2011).  
 It relies on much smaller sample sizes than other SEM approaches (Hair, JF et al. 
2012). Ashill (2011) suggests that sample size is less important in the overall 
PLS model. Using PLS-SEM avoids small sample size problems (Henseler, Jörg 
, Ringle & Sinkovics 2009).  
 PLS is ideally suited in the early stages of theory building and testing, and can 
indicate where relationships might or might not exist, and suggest propositions 
for late testing (Wold 1982).  
Although PLS-SEM is used in this study, some researchers argue that the ‘latent 
constructs’ in PLS are not really ‘latent’ at all, since they are strict linear composites of 
observed variables. PLS path modelling does not have less stringent assumptions about 
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the representativeness of the sample. PLS estimates can be subject to multicollinearity 
problems (Henseler, Jörg , Ringle & Sinkovics 2009).  
After careful consideration, PLS-SEM was adopted in this study for data analysis. 
The results indicate that this was an appropriate approach.  
5.5 Research Design  
Design is the first and necessary step in a research project. It is a comprehensive 
task that draws together all aspects of the research: the topic, initial question and aims, 
decisions about how to collect data (Walter 2013). Research design provides an overall 
guidance for the collection and analysis of data in a study (Churchill 1979) (Bryman 
2012). Different types of research design have different characteristics which allow 
priority to be given to a range of dimensions, such as expressing causal connections 
between variables; generalising to larger groups of individuals than those actually 
forming part of the investigation; understanding behaviour and the meaning of that 
behaviour in its specific social context; and having a temporal appreciation of social 
phenomena and their interconnections. The importance of research design stems from 
its role as a critical link between the theory and argument that inform the research and 
the empirical data collected (Nachmias & Nachmias 2008). 
Research design is not just a plan; it includes lower-level methodological 
procedures and criteria. Researchers have to consider these in order to achieve 
meaningful final results. Reliability, replication, and validity are criteria for assessing 
the quality of business research (Zikmund 2013). Reliability is concerned with the 
question of whether the results of a study are repeatable. Replication is about the 
procedures of a study that constitute that measure must be replicable by someone else. 
Validity is concerned with the integrity of the conclusions generated from a piece of 
research (Bryman & Bell 2007). The author considers several criteria in this research 
design, such as measurement validity, reliability, internal validity, external validity and 
ecological validity.  
Five prominent business research designs are outlined in Business Research 
Methods (Bryman & Bell 2007): 
 experimental and related designs 
 cross-sectional design 
 longitudinal design and its various forms, such as the panel study and the cohort 
study 
 103 
 case study design 
 comparative design.  
A cross-sectional design, also known as social survey design (Bryman 2012), is 
one of the most common forms of social research and was selected in this study. A 
cross-sectional design  
entails the collection of data on more than one case (usually quite a lot more 
than one) and at a single point in time in order to collect a body of quantitative or 
quantifiable data in connection with two or more variables (usually many more 
than two), which are then examined to detect patterns of association (Bryman & 
Bell 2007, p. 55).  
This study is a survey research, with a cross-sectional design in relation to which 
data on distinct courier companies in Australia and at a single point in time were 
collected, predominantly by questionnaire, in order to obtain a body of quantitative data 
related to the variables in the conceptual framework. These data were examined to 
detect patterns of association. 
The reasons for using a cross-sectional design were based on the research 
questions, research conceptualisation, operationalisation and measurement of variables 
(Walter 2013). Research questions state the major aim of the research in question form, 
specifying the key idea that the research seeks to investigate and/or explain and 
identifying the key concepts of the research (Bryman 2012). This study’s aims imply a 
resource based approach to mitigating supply chain risk. Research conceptualisation 
refers to the process of developing concepts that focus on the research question, and 
operationalisation is the process of defining how concepts will be measured (Walter 
2013). The empirical quantitative data are used to verify the concepts, relationships and 
ideas based on the conceptualisation and operationalisation. 
5.6 Data Collection Methods 
The questionnaire survey in this research was a major instrument for collecting 
primary data. The literature review identified relevant books, articles, journals, research 
papers, and other materials of relevance. The data collection was conducted in two 
phases, the first the pilot study, and the second phase the main survey. 
At the beginning of the data collection, pilot testing of instruments with a small 
numbers of participants was conducted. The purpose of a pilot test is to ensure that the 
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preliminary questionnaire is appropriate, valid and well-developed. The author 
designed it with a specific format in order to collect information from the respondents 
to develop estimable variables for the individual incentives in a straightforward fashion 
(Jayasinghe-Mudalige, Udugama & Ikram 2012). 
The questionnaire survey was a combination of online and email. The online 
questionnaire was distributed and direct electronic data entry used for recording 
answers: this was the web-based survey. The online questionnaire can be accessed via 
http://rmit.asia.qualtrics.com. The link to the questionnaire was sent by email to 
potential participants, who could distribute the original survey to colleagues in the 
Australian courier industry. Some participants who might not have been able to access 
computers, such as drivers and warehouse staff, could respond to the survey on 
smartphones.  
5.6.1Instrument Design 
An appropriate and reliable instrument has a direct impact on the results of 
research (Zikmund 2013). A quantitative study like this one requires a pre-structured 
approach to the specification of research questions, and to the conceptualisation, 
operationalisation and measurement of the variables (Walter 2013).  
Measurement is an important part of business research that facilitates a 
correspondence between the world of concepts and the world of observations 
(Hammersley 1992). In this study most items were drawn or derived from previous 
studies. A multiple-indicator measure was employed to measure the concepts (Bryman 
& Bell 2011), mainly because there are potential problems with a relying on a single 
indicator; also, SEM requires a minimum number of indictors for each latent variable 
(Loehlin 2004). Multiple-indicator measures may minimise measurement errors, 
improve the reliability and validity of measures of concepts (Grinnell & Unrau 2011). 
A pilot testing was conducted before using the instrument for actual data collection. 
The questionnaire was reviewed and discussed with supply chain and logistics 
academics and managers from world-leading logistics companies in Australia. The 
main research instruments have been published in several journal papers and 
conference paper. Wang, Jie and Abareshi (2014b) presented a measurement model of 
supply chain uncertainty and risk in the Australian courier industry. Wang, Jie and 
Abareshi (2015c) presented a scale of logistics capability in the Australian courier 
industry. Logistics performance measurement presented to International Conference on 
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Business and Information (BAI), Hawaii. The author received a lot of positive feedback 
internationally. 
There were three main constructs to measure in this study: logistics capability, 
supply chain uncertainties and risks, and logistics performance. They are discussed 
from three aspects: conceptualisation—developing concepts in a study; 
operationalisation—defining how concepts will be measured; and questionnaire and 
measures development—developing items.  
5.6.1.1 Conceptualisation 
Conceptualisation is a process to develop the concepts in a study in order to focus 
on the research questions and objectives. It is a process used to ‘develop a nominal 
definition of exactly what we mean by the particular concepts we are using’ (Walter 
2013, p. 47).  
This research comprises three main constructs whose dimensions and definitions 
were gathered mainly from the literature review, after which appropriate and relevant 
definitions and dimensions were considered. Logistics capability, supply chain 
uncertainty and risk, and logistics performance are three important concepts in the 
supply chain literature, and many studies discussed relevant concepts in general terms. 
However, this study considers the issues in a particular context, so items were adopted 
and adapted to fit.  
Logistics capability in this study has three dimensions: innovation, customer 
response, and flexible operation (Braunscheidel & Suresh 2009; Fawcett & Stanley 
1997; Hayes, Wheelwright & Clark 1988; Huang & Huang 2012; Lu & Yang 2010). 
Several other dimensions of logistics capability are found in the literature, but these 
three were considered carefully, then adapted from studies of the logistics and transport 
industries (Huang & Huang 2012; Lu & Yang 2010) (Figure 5.3). The three selected 
dimensions of logistics capability well define and describe capabilities in Australian 
courier companies (Wang, Jie & Abareshi 2015c).  
Supply chain uncertainty and risk measurements were derived from previous 
studies. In transport this is a part of contingent uncertainty and risk models (Sanchez-
Rodrigues, Vasco et al. 2008). It is ineffective and inefficient to investigate and 
measure every single source of contingent uncertainties and risks in logistics and 
transport service providers, but it is possible to measure impacts under the same 
category in separate companies (Aven, Terje 2012) because the category, if not the 
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detail, of risk may cause common problems. It is easy for managers to monitor and 
manage these uncertainties and risks, so they are measured by the impact they have on 
the logistics process (Wang, Jie & Abareshi 2014b). 
 
 
Figure 5.3 Logistics capability in logistics and transportation  
(Huang & Huang 2012; Lu & Yang 2010)  
Aven, Terje (2012, p. 139) suggests three basic categories of data that could be 
used: 
 loss data, in this case expressed by the number of fatalities 
 risk indicators (hazards) such as major accidents 
 risk indicators on a more detailed level, refelecting technical, organisational and 
operational factors leading to hazards. 
Four types of supply chain risk were identified and used to describe and identify 
risk in this study (Figure 5.4): logistics, information, customer-related, and environment 
(Murugesan, Natarajan & Lakshminarayanan 2013; Sanchez-Rodrigues, Vasco , Potter 
& Naim 2010; Simangunsong, E., Hendry, L.C & Stevenson, M. 2012).  
There are many ways to meaure performance in logistics companies. This study 
concerns actual courier delivery performance which can influence both companies and 
customers, so that the findings may be generalised to logistics and transport industries. 
In risk analysis, performance measures play a vital role in preventing and monitoring 
risks (Aven, Terje 2012), so logistics performance measures are an apprioriate and 
reliable way to answer research questions. Logistics performance is measured by four 
aspects: customer service, delivery operations, freight, and information (Figure 5.4). 
Logistics 
Capability 
Flexible 
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Capability 
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Innovation 
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The measurement is drawn and derived from the previous studies in logistics and 
transport industries (Fawcett & Cooper 1998; Morash, EA 2001; Najmi & Makui 2012; 
Pichet & Shinya 2008) 
 
Figure 5.4 The four categories of supply chain uncertainty and risk 
5.6.1.2 Operationalisation 
Once decided upon, the concepts in the framework have to be operationalised so 
they can be measured and quantified. Churchill (1979) notes that this involves 
generating a sample of items to decide how to measure or identify the concept. There is 
an obvious distinction between quantitative and qualitative studies in this regard. For 
example, quantitative research has strict rules about how data can be measured and how 
they can be associated to concepts. Face validity, predictive validity, concurrent 
validity and construct validity are considered by the author in this study. Qualitative 
research has a different perspective of operationalisation, and the decision may be made 
about operationalising the concepts during in-depth interview (Walter 2013). 
Structural equation modelling uses two types of measurement, a formative and a 
reflective scale. Which type is used may influence the relationships and results of a 
study (Loehlin 2004). Most researchers use a reflective scale (Coltman et al. 2008), 
which variation in the construct causes variation in the item measures, and the changes 
in the observed variables or indicators of the latent constructs reflect changes in the 
latent constructs, from which error item in items can be identified. In formative 
measurement models, variation in item measures causes variation in the construct, and 
error terms cannot be identified if the model is estimated in isolation (Churchill 1979; 
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Coltman et al. 2008). In this study, the author used a reflective scale to assess all the 
concepts using a multiple-indicator measure (Zikmund 2013). 
5.6.1.3 Development of Questionnaire and Measures  
A questionnaire was used to collect data for developing and validating the 
conceptual framework and examining relationships among the three concepts: logistics 
capabilities, supply chain uncertainties and risks, and logistics performance. A 
multiple-indicator measure of each concept was employed to measure it. Statistical 
analysis was used to analyse the data from the participants’ point of view (Bryman & 
Bell 2007). A total of 72 questions were developed, and to improve response rates, the 
items were simplified and categorised into sections so participants could understand 
them. 
The questionnaire had four sections: demographic information, logistics 
capabilities in the Australian courier industry, supply chain uncertainties and risks in 
the Australian courier industry, and logistics performance in the Australian courier 
industry. The first section held nine questions concerning demographic information. 
The other three sections were designed to measure and assess one of the three 
underlying concepts. The second section, logistics capabilities, (25 questions) was 
divided into three sub-sections concerning innovation capability (IC), customer 
response capability (CRC) and flexible operation capability (FOC). Section Three, 
focusing on supply chain uncertainties and risks (29 questions) was held four 
categories: logistics uncertainties and risks, information uncertainties and risks, 
customer related uncertainties and risks, and environment uncertainties and risks. 
Section Four, logistics performance (9 questions) was designed to measure performance 
from four areas: customer service, delivery operations, freight, and information. 
The items in sections Two, Three and Four were presented on a 7-point Likert 
scale. Likert-type scales are considered reliable and are recommended for ascertaining 
attitudes, values and perceptions (Miller, 1970). In this study ‘1’ represented ‘Strongly 
disagree’ or ‘No problem’, and ‘7’ represented ‘Strongly agree’ or ‘Very severe 
problem’. Respondents were asked to judge their logistics performance against their 
major competitors’, and how they compared the capabilities of their companies in terms 
of various attributes.  
The scale of supply chain uncertainties and risks was adopted and developed from 
a recent study (Murugesan, Natarajan & Lakshminarayanan 2013; Rodrigues et al. 
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2008; Simangunsong, E., Hendry, L.C & Stevenson, M. 2012). Measurement of 
logistics capabilities, supply chain uncertainties and risks and logistics performance of 
3PL couriers were also derived from previous studies (see Appendix 4), and to ensure 
content validity, a pilot study was conducted to test the questionnaire before the 
comprehensive survey took place. Positive feedback was received from this, with 
suggestions for minor changes. A few questionnaire items were modified and the 
revised questionnaire presented again for further feedback. During pretesting the time 
for questionnaire completion was confirmed as fifteen minutes.  
For this study, five to nine items were designed for each of the variables. The 
indictors of logistics capabilities and logistics performance were examined by both 
academics and practitioners in the courier industry.  
The performance indicators in the research were based on the hierarchy 
framework for evaluating logistics performance (Pichet & Shinya 2008). The variables 
were based on four aspects: customer service, delivery operations, freight, and 
information (Helena 2012; Pichet & Shinya 2008). The questionnaire was designed to 
avoid asking for any sensitive information. All questions complied with the 
requirements of RMIT University’s Human Research Ethics Committee. 
5.6.1.4 Supply Chain Uncertainty and Risk Scale  
In this study, one of the main objectives is to develop a reliable and accurate 
instrument for assessing supply chain risks in the courier industry. Measurement 
validity refers to ‘the issue of whether or not an indicator (or set of indicators) that is 
devised to gauge a concept really measures that concept’ (Bryman & Bell 2007, p. 
165).  
Measurement was based on actual logistics and transport industry operations, 
previous studies and interviews with supply chain and logistics academics and 
practitioners in the Australian logistics and transport industry. Usually, three major 
parties, providers, consignors, and consignees, are involved in any logistics and 
transport service. Of the four types of uncertainty chosen for study, logistic, 
informational, customer-related, and environmental, the first three might be caused by 
any of the three parties; the last was a function of the external environment. 
Measurement validity including face, concurrent, and content validity, has been 
developed by academics and managers from leading logistics and transport companies 
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in Australia. Twenty-nine uncertainty and risk variables have been identified. The 
instrument is shown in Table 5.3. 
Table 5.3 Supply chain uncertainty and risk scale for logistics and transport service 
providers 
 
 
  
Scale Rating 1 2 3 4 5 6 7 
Description No 
problem 
Minimal 
problem 
Mild 
problem 
Moderate 
problem 
Moderately 
severe 
problem 
Severe 
problem 
Very 
severe 
problem 
Instructions: 
This section is about assessing supply chain uncertainties and risks in the Australian courier industry. 
There are four different categories of supply chain uncertainties and risks include logistics 
uncertainties and risks, information uncertainties and risks, customer-related uncertainties and risks, 
and environment uncertainties and risks in the Australian courier companies. It seeks to find out how 
you consider the severity of each uncertainty and risk variable in your company recently.  
Instructions: 
Please take a few moments to think about the problems and disruptions you have had due to supply 
chain uncertainties and risks in your company recently. It is very important for us to get this 
information. We will be using it as one of the ways to ﬁnd out if the resolution is helping your 
company throughout the study. Overall, how have the problems, which are caused by supply chain 
uncertainties and risks, been recently in your company? According to the scale below, please indicate 
the severity of impact of each uncertainty and risk variable in your company recently. 
• Rate the importance of each uncertainty/risk variable with reference to severity of impact in your 
company based on the below explained SEVEN point scale rating.  
 
If an uncertainty or risk variable has a very high impact in your company means the rating should be 
maximum (i.e. 7), if it has no impact then the rating should be least (i.e. 1), and if it is in between 
these two ranges, the rating should be between 2 to 6 based on their severity. The importance scale 
rating and the description of the scale rating is as follows:  
1. No problem 
2. Minimal problem (can be easily ignored without effort) 
3. Mild problem (can be ignored with effort) 
4. Moderate problem (cannot be ignored but does not inﬂuence daily operations) 
5. Moderately severe problem (cannot be ignored and occasionally limits daily operations) 
6. Severe problem (cannot be ignored and often limits daily operations) 
7. Very severe problem (cannot be ignored and more likely disrupts daily operations) 
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 Uncertainty/Risk Variables Scale Rating 
 
1 2 3 4 5 6 7 
Logistics 
uncertainties 
and risks 
 
1 Inadequate operational strength (e.g. 
poor fleet/delivery capacity) 
       
2 Storage issues (e.g. school/company 
closed, temperature control) 
       
3 Delays in pickup/delivery         
4 Poor design of company’s 
transportation network 
 
       
5 Improper packaging and marking 
details 
       
6 Damages due to accident/improper 
stacking/sorting 
       
7 Breakdown of equipment, trucks and/or 
delivery vans 
       
8 Processes errors ( Mis- sorting freight, 
wrong delivery) 
       
9 Lost/missing freight        
Information 
uncertainties 
and risks 
 
1 Delay or unavailability of the delivery 
information (e.g. delivery time, location) 
       
2 Incorrect information (e.g. address, 
time, receiver’s name, quotations) 
       
3 Poor communication between company 
and drivers 
       
4 Breakdown of external/internal IT 
system, mobile phone and/or scanners 
       
5 Poor security of information system        
6 Poor information sharing within 
company 
       
7 Information confusion (e.g. lack of 
information) 
       
Customer-
related 
uncertainties 
and risks 
 
1 Delays due to customer’s mistakes (e.g. 
not home, incorrect Dangerous Goods 
paperwork)  
       
2 Customers refusing the freight charge        
3 Customers changing the preference        
4 Inaccurate forecast of customers’ 
freight volume  
       
5 Poor communication between company 
and customer 
       
6 Damages due to customers’ faults 
(prohibited items) 
       
 7 Complexity of process (e.g. 
International, Dangerous Goods) 
       
8 Higher customer expectation (e.g. 
misunderstanding transit time) 
       
Environment 
uncertainties 
and risk 
 
1 Labor/driver shortage        
2 Road congestion/closures        
3 Weather/Natural disasters/industrial 
action (e.g. bushfire, strike) 
       
4 Unstable fuel prices        
5 Uncertainty due to government 
laws/regulation (e.g. import fee 
       
(Please tick √ in the relevant box  based on your rating for each uncertainty or risk variable. Please 
assign only one rating for each risk variable) 
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increased) 
 
5.7 Sample Design 
Sample design involves all procedures that use a small number of items, or that 
uses part of the population, to make a conclusion regarding the entire population (a 
sample is a subset of a population) (Walter 2013). The need to sample is almost 
invariably encountered in quantitative research (Bryman & Bell 2011). The sample is 
selected using purposive, snowball or random methods. Structural equation modelling 
was used to analyse the data collected in this study. Benita (1999) argues that this is 
appropriate for supply chain issues because it captures the complexity of the underlying 
multidimensional relationships. This section discusses the sample design in this 
research under four headings: methods, frame, size, and the selection criteria for 
respondents. 
5.7.1Sampling methods 
There are two main types of sampling methods in business and social research 
(Bryman & Bell 2011; Walter 2013). In probability sampling a sample is selected based 
on random procedures so that each unit in the population has an equal chance of being 
selected. Walter (2013) considers probability sampling is exclusively connected to 
quantitative research methodologies, sometimes it also can be used in a qualitative 
research. Methods include simple random sampling, systemic sampling, stratified 
sampling, and multi-stage cluster sampling (Bryman & Bell 2011; Walter 2013). 
‘Samples are selected in accordance with probability theory, using a procedure that 
gives every member of the population a known probability of selection’ (Walter 2013, 
p. 126). Probability sampling methods allow us to know in advance how likely it is that 
any element within a population will be selected (Grinnell & Unrau 2011). The sample 
of courier companies in Australian for this study is drawn randomly from a list derived 
from the Australian business register on line and online yellow pages. Questionnaires 
are distributed by E-mail, and online survey.  
In non-probability sampling a sample that has not been selected using a random 
selection method. In other words select a sample without reference to probability theory 
(Walter 2013). Non-probability sampling methods do not allow us to know of the 
likelihood in advance (Grinnell & Unrau 2011). It is commonly used in qualitative 
research (Bryman 2012). Walter (2013) indicates that the most commonly used non-
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probability sampling methods are convenience sampling, purposive sampling, snowball 
sampling, quota sampling, and self-selected sampling. 
Both probability and non-probability sampling methods were adopted in this 
study, and a mixed sampling design employed, due to the research question, research 
design and circumstances. The sample was selected using simple random sampling 
combined with the purposive snowball method (Bryman & Bell 2007; Grinnell & 
Unrau 2011; Walter 2013). 
Simple random sampling was selected because it gave each courier company in 
Australia an equal probability of inclusion. However, limited research time, resources, 
and survey response rate made it difficult to get sufficient samples based on this alone; 
the quality of response also needed to be considered. Two non-probability sampling 
methods were employed to overcome these issues: purposive and snowball sampling. 
Purposive sampling selects a sample in a systematic or purposive way, based on 
what is known about the target population and the purpose of study (Walter 2013, p. 
137). In this study, respondents were approached as practitioners who had experience in 
and knowledge in the Australian courier industry. Researchers believe their experience 
and knowledge of logistics and transport can certainly help the study to solve the 
problems in the Australian Courier industry. In addition a number of leading Australian 
courier companies have been approached in the study purposely. 
Snowball sampling is used to access hard-to-reach groups by asking respondents 
to suggest other respondents to the researcher (Walter 2013, p. 138). Researchers 
identify one member of the population and ask that person to identify others, and so on 
(Grinnell & Unrau 2011, p. 237). There are two reasons why this method was used : 
first because snowball sampling reaches respondents who are unknown to the 
researcher, and second because the author had several good connections in the industry 
who could start the snowball rolling. Snowball sampling can improve the efficiency and 
effectiveness of data collection , and was an appropriate method to use. 
5.7.2Sampling Frame 
The sampling frame is ‘a list that represents as closely as possible an abstract 
population; the researcher used this list to draw a probability sample’ (Walter 2013). 
Bryman and Bell (2011) suggest that a sample frame list all units in the population from 
which the sample will be selected. The author also considered how easily the sampling 
frame could be accessed.  
 114 
The sample in this study was drawn from the Australian business register online 
and yellow pages online for both purposive and random sampling. The list consists of 
most major courier companies in Australia, and the contact information company phone 
numbers, email addresses, and physical addresses.  
As indicated earlier, the snowball sampling method is used in this study. The 
contact people from these courier companies are inclusive in the sampling frame. And 
also during pilot study, the contact people, who are selected in the snowball sampling, 
have been contacted, and the companies, which may be involved in the snowball 
sampling, also have been listed in the sampling frame.  
5.7.3Sample Size 
Sample size is a critical factor which may affect the results in a research. More 
confidence can be placed in the generalisability of statistics derived from a large sample 
(Grinnell & Unrau 2011). The larger a sample, the more likely it is that a computed 
correlation coefficient will be found to be statistically significant (Bryman & Bell 
2011); however, it still cannot guarantee precision, so it is probably better to say that 
increasing the size of a sample increases the likely precision of a sample. This means 
that as sample size increases, sampling error decreases. Therefore the less sampling 
error one is prepared to tolerate (Bryman & Bell 2007; Walter 2013).  
There are several different methods to determine sample size. Bryman and Bell 
(2007) point out that most decisions about sample size are affected by considerations of 
time and cost, the need for precision, and a variety of other issues. In this study, the 
author considered the sample size needed for research using PLS-SEM analysis; one of 
the advantages of the PLS-SEM approach is that it requires a smaller sample size than 
other approaches using the general rule of thumb of 10 times per predictor, 10 times the 
largest number of predictors leads to an endogenous (Ashill 2011; Barclay, Higgins & 
Thompson 1995). With these guidelines, the sample size for this study was set at130 
respondents. 
5.7.4Selection of Respondents 
The questionnaire was designed for people currently working in the Australian 
courier industry, with the knowledge and experience to answer the questions.  
5.7.5Error Considerations in Survey Research  
Error should be considered throughout a research process. Four main types of 
error in business research relate to sampling or sample-related matters, data collection, 
and data processing (Bryman & Bell 2011). Sampling error is incurred if there is 
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inconsistency between the sample and the population (Grinnell & Unrau 2011). 
Because the sample does not cover all individuals in the population, a sample may not 
be truly representative. Grinnell and Unrau (2011) suggest that the smaller the sampling 
error desired, the larger the sample size must be. The study implements a combination 
of sampling methods in order to collect more data from both management’s and 
employees’ perspectives. 
Sample-related error is arises from activities or events associated with the 
sampling process that may affect the generalisability or external validity of the findings 
(Bryman 2012). This type of error may be caused by an inaccurate sampling frame or 
non-response. Sampling methods were considered carefully in this study. A pilot study 
in which both academics and practising managers of courier companies reviewed the 
sampling methods and processes ensured that they were appropriate and valid. Using 
the author’s reliable connections and resources to collect data further minimised the 
chance of sampling-related error. 
Data collection error is directly related to the questionnaire and techniques 
(Bryman & Bell 2007). The pilot study in this research had as one of its primary 
purposes a test of the validity of the instruments and scales of the questionnaire. To 
minimise errors of data collection. 
Data processing error usually arises from faulty management of data, such as 
errors in the coding of answers (Bryman & Bell 2011). In quantitative studies like this, 
SEM is used for testing the validity of both measurement and models.  
5.8 Data Analysis Software 
Data analysis is usually performed by statistical software packages, in this case 
the IBM SPSS version 22 and SmartPLS version 2.0.M3 statistical software packages. 
IBM SPSS is mainly used for data screening, involving data cleaning, purification, 
identifying missing data and estimation. Exploratory factor analysis involves the initial 
reliability, validity and measure purification of this study. 
SmartPLS is appropriate software for taking a PLS-SEM approach. This free 
software provides a graphic user interface and indicates the results of study and 
relationships in the study readily. Many previous business studies have used it as a 
primary tool of analysis (Hair, J et al. 2012). The author tried two different software, 
and found that the SmartPLS the best for operating with the complex model in this 
study. More discussion of this can be found in Chapter 6.  
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5.9 Ethical Considerations 
Approval from the RMIT Human Research Ethics Committee was obtained prior 
to conducting the pilot and main studies. This ensured the required level of ethical 
standards was maintained throughout the study.  
All participation in this research was voluntary and participants could withdraw at 
any time. There were no apparent or hidden risks of participating in this research. As an 
online survey was a main instrument of data collection, the author used a secure RMIT 
University server to create, collect, store and analyse the data. The data collected by the 
paper-based survey data was stored in a locked filling cabinet in a locked-room. Once 
data collection was completed, the data was digitalised, stored on the RMIT server and 
securely saved. All this data will be stored for five years in the School of Business IT 
and Logistics, then deleted and expunged. All information collected is strictly 
confidential and can only be accessed by the researcher.  
Relevant information can be found in the main survey (see Appendix 5). This 
study complies with RMIT policies. 
5.10 Summary  
This chapter discusses the research strategies, methods and major processes of the 
research and justifies the research methodologies chosen. A quantitative approach was 
employed in this research. Based on the results of the comprehensive survey, data 
screening and data analysis was conducted by statistical analysis software. PLS-SEM 
was found to be an appropriate way to analyse the data.  
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Chapter 6 Analysis of Empirical Data and Results 
6.1 Introduction 
This Chapter presents data analysis and results in this study. Like other 
quantitative research, this study uses a set of mathematical procedures and 
computerised data analysis. While many user-friendly statistical programs allow 
researchers to conduct complex analysis for different purposes, researchers must be 
able to select the appropriate procedure and operate the software that meets the 
particular purposes of a study and its research questions. This study mainly follows the 
instructions and procedures recommended by Hair, Joseph F. (2010).
2
 In addition, the 
data analysis and results have been published in several research papers (Wang, Jie & 
Abareshi 2014b, 2015c). 
Structural equation modelling is discussed at the beginning of this chapter, 
followed by the methods used in data preparation and examination, the factor analysis, 
both exploratory and confirmatory, using empirical data, and checking the validity of 
the structural mode. The results are then discussed  
6.2 Structural Equation Modelling  
Structural equation modelling (SEM) is conducted as the primary approach in this 
study, The structural relationships are investigated by means of a series of regression 
equations (Dörnyei 2007). Wallenburg and Weber (2005) suggest that using SEM may 
lift logistics research to a more sophisticated level. A brief introdution to SEM 
appeared in the previous chapter; this section will examine more closely the factor 
analysis and SEM procedures implemented in the data analysis. The overall findings 
are discussed in Chapter 7. 
SEM has been used for measuring relationships among different latent variables 
since the beginning of the twentieth century. Now it is widely recognised and employed 
in the many business disciplines, including supply chain and logistics (Garver & 
Mentzer 1999; Wallenburg & Weber 2005), operations management (Shah & Goldstein 
2006), marketing (Bagozzi 1984; Hair, J et al. 2012) and strategic management (Shook 
et al. 2004). SEM is a statistical methodology with a confirmatory approach to the 
                                                 
2
 Delete if not needed 
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analysis of a structural theory, and provides a flexible framework for examining 
complicated models consisting of unobserved and observed variables (Byrne 2010). 
This research is guided by a positivist paradigm that relies on developing sound 
theoretical frameworks and testing them (Hoe 2008), and SEM is a powerful and useful 
technique for both developing and testing (Garver & Mentzer 1999; Loehlin 2004; 
Shook et al. 2004). The SEM approach perfectly matches this study, given the research 
questions and overall design, and so was chosen for the analysis.  
SEM deals with two types of variable, exogenous and endogenous. Exogenous 
variables are those that other variables regress on, but themselves never regress on 
other variables. Endogenous variables regress on other variables and other variables 
may regress on them (Loehlin 2004). This provides great flexibility in developing a 
reliable and accurate model. One variable in SEM can be both predicted and 
explanatory, which means it can appear on the left side of one equation and on the right 
side of another in the same model, allowing multiple interacting equations to be 
modelled simultaneously (Loehlin 2004). Not every statistical analysis technique has 
the ability to process simultaneously: for example, a variable can only be either 
predictive or explanatory in ordinary least square regression. 
With PLS-SEM, researchers can visually examine the relationships existing 
among variables of interest. Generally speaking, PLS-SEM consists of multiple linear 
equations that examine two or more relationships simultaneously among directly 
observable or unmeasured latent variables. The fact that unobservable, hard-to-measure 
latent variables (underlying variables that cannot be observed directly, also known as 
constructs or factors) can be used in SEM makes it ideal for tackling business research 
problems (Shook et al. 2004).  
Usually, one structural equation model comprises two variable specification 
models, the inner or structural model, and the outer or measurement model (Coltman et 
al. 2008). The inner model indicates the relationships between the independent and 
dependent latent variables, whereas the outer model specifies the relationships between 
the latent variables and their observed indicators (Wong 2013). The outer model links 
to the measurement of unobserved variables and hypothetical constructs. SEM can be 
used to examine theoretically supported linear and additive causal models; in other 
words, it can be used to examine both inner and outer models. Both are examined in 
this study. Outer models are mainly assessed by factor analysis, and both exploratory 
and confirmatory factor analysis are performed in the study to ensure the reliability and 
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replication of results. It focuses on the three main constructs: logistics capabilities, 
supply chain uncertainty and risk, and logistics performance. SEM is a good technique 
to manage the type of latent variable found in this study, compared with other 
approaches such as ordinary least square regression (Ashill 2011).  
6.2.1SEM Theory Construction  
Wallenburg and Weber (2005) consider that supply chain research lacks a focus 
on theory development, and that the contribution of SEM to theory construction is 
made mostly by the process of empirical analysis of proposed causal relationships. As 
the first objective of this research is to develop a reliable and accurate conceptual 
framework and the second and third objectives are to develop the validity of 
measurement tools and examine the relationships among all variables, SEM offers and 
powerful statistical technique that combines a measurement model or confirmatory 
factor analysis and structural model into a simultaneous statistical test (Hoe 2008; 
Wallenburg & Weber 2005).  
Wallenburg and Weber (2005) urge for theory construction as structure, and SEM 
incorporates manifest variables as indicators at the observable level, and latent 
variables at the theoretical level. The relationships between constructs and indicators 
are indicated by measurement models, whereas the theoretical relationships between the 
constructs are indicated by equations in the structural model (Loehlin 2004; Shah & 
Goldstein 2006). For theory construction as process, SEM is conducted for multivariate 
statistical analysis, which is concerned with data that consists of sets of measurements 
of a number of individuals or objects (Anderson 1984). The structural model describes 
three types of relationships in one set of multivariate regression equations: the 
relationships among latent variables, the relationships among observed variables, and 
the relationships between latent and observed variables (Hair, JF et al. 2012). 
6.2.2PLS-SEM Approach  
PLS-SEM is an approach to structural equation modelling. In SmartPLS, the PLS 
algorithm estimates the values for latent variables (factor scores) in an iterative 
procedure. The idea is to first construct each latent variable by the sum of its observed 
variables, then in the inner approximation to try to reconstruct each latent variable by 
means of its neighbouring latent variables and in the outer approximation to find the 
best linear combination to express each latent variable by means of its observed 
variables. the coefficients are referred to as outer weights. Finally each latent variable is 
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constructed as weighted sum or linear combination of its observed variables (Monecke 
& Leisch 2012).  
Some advantages of using PLS-SEM in this study were briefly discussed in 
Chapter 5, so this section focuses on its use in data analysis. There are two phases in the 
PLS-Path modelling algorithm: the estimation of the measurement model and the 
estimation of the parameters of the structural model (Henseler, Jörg , Ringle & 
Sinkovics 2009). Following data analysis (Hair, Joseph F. 2010; Lowery & Gaskin 
2014), four steps are conducted.  
1. Model specification 
Reflective indicators are used for the model in this study. To achieve better 
results, a second-order construct, logistics capability, is created. It comprises four 
factors, extracted through factor analysis. PLS-SEM is able to process the second-order 
constructs (Ashill 2011). Logistics capability is exogenous and reflective. To do this in 
PLS, the author created a second-order construct that comprised all the indicators of its 
first-order sub-constructs and then ran a model with the sub-constructs predicting the 
second-order construct. This is called the repeated indicator approach (Lowery & 
Gaskin 2014). Logistics capability is the only second-order construct in the model. The 
second-order technique allowed the researcher to concentrate on the main relationships 
between major constructs. Company-side, customer-side and environment uncertainty 
and risk. were extracted by factor analysis. Logistics performance was a major 
construct in the study and all constructs were assessed respectively and holistically 
during factor analysis (see Section 6.6).  
2. Establishing the validity of the reflective construct  
This is an important step to establishing validity and testing the entire path model 
(Hair, J et al. 2012). A confirmatory factor analysis was conducted to examine the t-
values of the outer model loading. All the reflective indicators, which were extracted by 
exploratory factor analysis (EFA), were significant at the 0.05 level (Hair, Joseph F. 
2010). This result indicates strong convergent validity in the model. In order to assess 
the discriminant validity, first the latent variables were correlated. In SmartPLS, the 
latent variable scores can be found in the ‘Index Values for Latent Variables’. These 
correlations represent a confirmatory factor analysis in which the correlations are the 
actual loading of the indicators on all of the constructs in the model (Lowery & Gaskin 
2014). To confirm the discriminant validity, the average variance extracted was 
calculated by SmartPLS (Lowery & Gaskin 2014). This step is discussed in Section 6.6. 
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3. Establishing the construct reliability of the reflective construct  
This step was conducted in SmartPLS. It computed a composite reliability score 
as part of the integrated model analysis. Each reflective construct should meet the 
recommended threshold of 0.70 (Lowery & Gaskin 2014). Detailed information can be 
found in Section 6.7. 
4. PLS structural model evaluation  
PLS is a family of alternating least squares algorithms which extend principal 
component and canonical analysis (Henseler, Jörg , Ringle & Sinkovics 2009). 
SmartPLS computes path coefficients and factor loading simultaneously. Model 
estimation occurs via a sequence of regressions in terms of weight vectors which satisfy 
the fixed point equations upon convergence (Henseler, Jörg & Sarstedt 2013). T-
statistic or P-value is calculated by applying bootstrapping for the significance of the 
path coefficients with two tails of 5% =1.96 (Henseler, Jörg , Ringle & Sinkovics 
2009). Coefficients of determination (R²), and effect size (f²) are also used to assess the 
model’s quality, based on its ability to predict the endogenous constructs (Hair, Joe F. 
et al. 2014). Goodness of fit indices for PLS Path modelling (GoF) can be calculated by 
the following formula: 
 
Henseler, Jörg and Sarstedt (2013) argue that GoF can be useful to assess how 
well a PLS path model explains different sets of data. The values 0.35, 0.50 and 0.61 
show that the model as a whole is small, moderate and large, respectively (Wong 2013). 
6.3 Sample Response  
According to the latest business transport report of the Australian Bureau of 
Statistics, 80,000 persons were employed in the Postal and Courier Pickup and Delivery 
Services industry subdivision at end June 2011 (ABS 2012). The Australian courier 
industry is relatively small compared to other traditional industries. During data 
collection, the study received support from different companies and people. Ninety-
eight courier companies in Australia were identified and invited to participate in the 
online survey, which was also circulated to members of the Chartered Institute of 
Logistics and Transport Australia through its committee. World-leading courier 
companies supported data collection in their Australian branches. The collection started 
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at 8:00 pm on May 1 2014 and closed at 9:00 pm, June 15 2014 (Melbourne time). A 
total of 229 responses were received, and 162 surveys were completed: an approximate 
response rate of about 20%.  
6.4 Data Preparation and Demographic Information 
Although 229 responses were recorded in the website, only 162 surveys were 
fully completed and the 67 incomplete surveys were deleted from the dataset. The 
completed surveys were downloaded directly from the survey website 
https://rmit.asia.qualtrics.com.  
Two document formats were used in the study, to match the different software 
used in the data analysis: SAV file was used for IBM SPSS version 22 and CSV file for 
SmartPLS version 2.0.M3 (Appendix 6). 
 
Table 6.1 Summary of deleted responses 
Reason for Deletion Number of Responses Deleted Sample size Remaining 
Incomplete response 67 162 
 
Demographic information  
Nine demographic questions were used to collect background information related 
to the study.  
1. Job titles 
This information indicates the participants’ job position in a courier company. Six 
categories covered all employees. The first three (general/branch/operations manager, 
sales/customer service/other manager, and supervisor/team leader) are 
management/supervisor roles. The other three (driver, operations staff, and customer 
service/sales/other staff) denote the major workforce in courier companies. There were 
80 responses (49%) for general/branch/operations manager and 27 (17%) for 
Sales/Customer Service/Other manager. There were 14 responses (9%) for 
supervisor/team Leader, making a total of 121 (75%) responses from management. This 
is a considerable number, and suggests that the quality of responses will be good. 
(Figure 6.1)  
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1. What is your job title? 
 
# Answer  
 
Response % 
1 General/Branch/Operations Manager   
 
80 49% 
2 
Sales/Customer Service/Other 
Manager 
  
 
27 17% 
3 Supervisor/Team Leader   
 
14 9% 
4 Operations Staff   
 
13 8% 
5 Drivers   
 
12 7% 
6 Customer Service/Sales/Other Staff   
 
16 10% 
 Total  162 100% 
 
 
Statistic Value 
Min Value 1 
Max Value 6 
Mean 2.37 
Variance 3.03 
Standard Deviation 1.74 
Total Responses 162 
Figure 6.1 Summary of job titles  
2. Location 
The participants’ locations are categorised by the different states in Australia. The 
top three states are Victoria, 66 responses (41%); New South Wales, 40 responses 
(25%); and Queensland, 14 responses (9%). This study’s results should reflect the 
entire Australian courier industry well.  
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2. Which state of Australia is your organisation/branch located in? 
 
# Answer  
 
Response % 
1 VIC   
 
66 41% 
2 NSW   
 
40 25% 
3 SA   
 
11 7% 
4 QLD   
 
14 9% 
5 WA   
 
11 7% 
6 TA   
 
6 4% 
7 NT   
 
8 5% 
8 ACT   
 
6 4% 
 Total  162 100% 
 
Statistic Value 
Min Value 1 
Max Value 8 
Mean 2.65 
Variance 4.19 
Standard Deviation 2.05 
Total Responses 162 
Figure 6.2 Summary of states  
3. Transport/supply chain/logistics industry experience  
This provides the background information of participants. The category of work 
experience is adopted from the Australian immigration skill assessment and reflects the 
levels of knowledge and skill. 107 participants (66%) have more than five years of 
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experience in the transport/supply chain/logistics industry. This level of experience will 
enhance the accuracy of the data.  
 
3. How many years of experience you have in transport/supply chain/logistics 
industry? 
 
 
# Answer  
 
Response % 
1 1 year or less   
 
12 7% 
2 1-3 years   
 
17 10% 
3 3-5 years   
 
26 16% 
4 > 5 years   
 
107 66% 
 Total  162 100% 
 
Statistic Value 
Min Value 1 
Max Value 4 
Mean 3.60 
Variance 1.80 
Standard Deviation 1.34 
Total Responses 162 
Figure 6.3 Summary of industry experience  
4. Current work experience  
This indicates the participants’ relevant work experience. The questionnaire asks 
participants to answer all questions based on the current company they work for rather 
than previous ones as the researcher would use the information to assess the data during 
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screening. As 98 participants (60%) had been working in their current company for 
over five years, the quality of responses was satisfactory. 
 
4. How long have you been working for your current organisation? 
 
 
# Answer  
 
Response % 
1 1-5 years   
 
64 40% 
2 6-10 years   
 
45 28% 
3 11-15 years   
 
27 17% 
4 16-20 years   
 
8 5% 
5 >20 years   
 
18 11% 
 Total  162 100% 
 
Statistic Value 
Min Value 1 
Max Value 5 
Mean 2.20 
Variance 1.73 
Standard Deviation 1.31 
Total Responses 162 
Figure 6.4 Summary of current organisation experience  
(5) The number of employees is used to categorise the company size in the 
Australia. According to Australian Bureau of Statistics, 0–19 employees - small size 
company, 20–199 employees – medium size company, >200 employees – large size 
company. 53 responses (33%) are from the small size companies, 41 responses (25%) 
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are from the medium size companies, 68 responses (42%) are from the medium size 
companies. The data cover the three different size companies well. 
5. How many employees and contractors does your organisation/branch have? 
 
# Answer  
 
Response % 
1 1-19 employees   
 
53 33% 
2 
20-199 
employees 
  
 
41 25% 
3 >200 employees   
 
68 42% 
 Total  162 100% 
 
Statistic Value 
Min Value 1 
Max Value 3 
Mean 2.09 
Variance 0.74 
Standard Deviation 0.86 
Total Responses 162 
Figure 6.5 The Summary of Company size in Demographic Information 
6 The qualification information  
This reflects the participants’ education level. The levels are adopted from 
Department of Education in Australia; the top three categories are Year 12 or 
equivalent. 40 responses (25%); undergraduate diploma/degree, 40 responses (25%); 
and associate diploma/vocational qualification, 34 responses (21%). 
6. What is your highest completed qualification?  
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# Answer   
 
Response % 
1 Less than Year 12 
  
 
21 
13% 
2 Year 12 or equivalent 
  
 
40 
25% 
3 
Associate diploma / vocational 
qualification 
  
 
34 
21% 
4 Undergraduate diploma / degree 
  
 
40 
25% 
6 Postgraduate diploma / degree 
  
 
27 
17% 
 Total  162 100% 
 
Statistic Value 
Min Value 1 
Max Value 6 
Mean 3.24 
Variance 2.47 
Standard Deviation 1.57 
Total Responses 162 
Figure 6.6 Summary of qualifications in demographic information 
Questions (7), (8) and (9) are related to supply chain uncertainty and risk in the 
Australian courier industry. Detailed information can be found in Appendix 13. 
6.5 Data Examination and Cleaning 
Examining data is a necessary initial step in any analysis. During the process of 
examination, the researcher can screen evaluate the impact of different types of data, 
and test for the assumptions underlying multivariate techniques (Hair, Joseph F. 2010). 
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Analysing empirical data using standardised procedures is important for successful 
quantitative research (Dörnyei 2007). Data examination is an initial stage as researchers 
must understand the empirical data before conducting further analysis (Hair, Joseph F. 
2010). The purpose of data examination is to ensure that the data is valid and 
appropriate, to minimise error and bias in the research (Hair, Joseph F. 2010). This 
study follows Hair, Joseph F. (2010) when addressing the evaluation of missing data, 
identifying of outliers, and testing the assumptions of multivariate analysis.  
6.5.1Evaluation of missing data 
Missing data is defined as ‘information not available for a subject (or case) about 
whom other information is available’ (Hair, Joseph F. 2010, p. 40). As mentioned 
above, online survey is used for the data collection. ‘Force Response’ is applied to 
every question in the survey (Figure 6.7). This is a way to avoid the bias during the data 
collection. In addition, this function minimise the missing data problem during the data 
collection. Although various data remedy methods may be applied for some kinds of 
missing data, the full-completed surveys are considered as valid data in this study. 
Because Hair, Joseph F. (2010) advises cases with missing data for dependent variables 
typically are deleted to avoid any artificial increase in relationships with independent 
variables. and also variables or cases with 50 per cent or more missing data should be 
deleted (Hair, Joseph F. 2010). In this study, 67 incomplete surveys are not ignorable 
missing data, the incomplete surveys with missing data for dependent variables and 
most missing data over 50% for an individual response. Therefore, the 67 incomplete 
surveys are deleted from the study.  
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Figure 6.7 The force response function  
6.5.1Identification of outliers 
Outliers are ‘observations with a unique combination of characteristics 
identifiable as distinctly different from the other observations’ (Hair, Joseph F. 2010, p. 
73). They can be identified from univariate, bivariate or multivariate perspectives (Hair, 
Joseph F. 2010). Univariate outliers are unusual values for a single variable. Bivariate 
outliers are cases that fall distinctly outside the range of other observations, and are 
seen as isolated points on the scatter plots. Multivariate analysis evaluates the position 
of each observation compared with the centre of all observations of a set of variables 
(Hair, Joseph F. 2010) and is used to assess multivariate outliers using the Mahalanobis 
D2 measure (Hair, Joseph F. 2010). Threshold levels for the D2/df measure should be 
conservative (0.005 or 0.001), resulting in values of 2.5 (80 or fewer observations) and 
increase the threshold value of standard scores up to four for large sample sizes (Hair, 
Joseph F. 2010). In this study, SPSS version 22 was used to test the outliers. The 
methods included examination of histograms, Q-Q plots and standard cores. No outliers 
were deleted and the sample size remained unchanged at 162 responses.  
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6.5.2Reflective Measurement Models 
Measuring the three main constructs, logistics capability, supply chain 
uncertainty and risk, and logistics performance, was based on reflective measurement 
theory. Hair, Joseph F. (2010) considers this theory to be based on two assumptions, 
that latent constructs cause the measured variables, and that measurement error results 
in an inability to fully explain these measures. In the allegory of the cave, Plato 
describes the how the cave wall reflects images of an object, and in philosophy this has 
become a popular way to measure an object and generate a higher level of the concept 
or form or idea using instruments. Following logic and the research questions, the 
reflective measurements used in this study were designed to measure the three main 
constructs.  
To ensure the reliability and validity of the instruments, the instrument 
development focuses on the Australian courier industry. An extensive literature review 
is conducted to identify supply chain uncertainty and risk variables. And a pilot study is 
undertaken to refine and categorise these variables via supply chain and logistics 
academics and managers who had extensive experience working in transport and 
logistics industry. In addition all members from Chartered Institute of Logistics and 
Transport Australia are invited to review the variables and provide comments.  
Logistics capability is measured by observation of the actual logistics activity, 
which can reflect capability. Supply chain uncertainty and risk is measured by 
observation of the impacts of risk, which can reflect the concept of risk. Logistics 
performance is measured by observation of actual company performance in the 
Australian courier industry. These factors are extracted from the EFA and confirmatory 
factor analysis (CFA) to answer the research questions and help chain and logistics 
academics and practitioners to understand the relevant concepts underlying courier 
operations. Overall the final results of the instruments demonstrated that the reflective 
measurements are successful in this study.  
6.5.3Testing the Assumptions of Multivariate Analysis  
As this study used a sample rather than the full population in the industry, it is 
useful to consider the assumptions of statistical inference. Multivariate data analysis 
requires testing the data to see if it meets the assumptions underlying multivariate 
analysis and to provide a foundation for the use of the data in later stages (Hair, Joseph 
F. 2010). However Hair, Joseph F. (2010) notes that when statistical assumptions are 
not met, this is not necessarily a ‘fatal’ problem that prevents further analysis. One of 
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the advantages of using PLS software for further analysis is that it is a least squares 
procedure that makes few assumptions about the nature of the data (Ashill 2011). Hair, 
JF et al. (2012) argue that PLS-SEM does not require normal data. Moreover, although 
PLS has a rigorous mathematics base, the mathematical model is ‘soft’ in that it makes 
no measurement, distributional or sample size assumptions (Ashill 2011). Henseler, 
Jörg , Ringle and Sinkovics (2009) consider that PLS path modelling has less stringent 
assumptions about the distribution of variables and error terms. However in order to 
have the best possible understanding of the data, the assumptions of multivariate 
analysis are still tested in this study.  
6.5.4Normality, Linearity and Homoscedasticity 
According to Hair, Joseph F. (2010), testing for normality of the metric variables 
involves both empirical measures of the distribution’s shape characteristics, skewness 
and kurtosis. Normality can be tested visually by reviewing the normal probability plot. 
The linearity of the relationships refers to the patterns of association between each pair 
of variables and the ability of the coefficient to adequately represent the relationship 
(Hair, Joseph F. 2010).  
Homoscedasticity is an assumption of multivariate analysis. It considers 
dependence relationships between variables (Hair, Joseph F. 2010). When the variance 
of error items appears constant over a range of predictor variables, the data are said to 
be homoscedastic. When the error terms have increasing or modulating variance, the 
data are said to be heteroscedastic (Hair, Joseph F. 2010). Henseler, Jörg , Ringle and 
Sinkovics (2009) note that if PLS is selected because of its distribution-free character 
and resists the assumptions, it would be inconsequent to introduce distributional 
assumptions in different analysis to rely on criteria derived from CB-SEM’s chi-square 
statistic. During the initial steps of data screening, the normal distribution and 
scatterplot charts are visually tested in SPSS; the results of the normality from SPSS are 
shown in Appendix. At this stage, no transformations are required in the data analysis. 
6.5.5Multicollinearity 
Multicollinearity is an issue or problem that may arise in multiple, but not single 
regression (Lowery & Gaskin 2014). Normally it occurs when two or more predictor 
variables are highly correlated (Hair, Joseph F. 2010). PLS does not resist 
multicollinearity. PLS determines measurement models (outer models) as well as 
structural models (inner models) by means of multiple regressions, and therefore its 
estimates can be subject to multicollinearity problems (Henseler, Jörg , Ringle & 
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Sinkovics 2009). Linear regression statistics in SPSS are used to test the level of 
multicollinearity, which is demonstrated by VIF greater than 5 (Lowery & Gaskin 
2014). Multicollinearity is not an issue in this study, and no transformations are 
required in the data analysis. 
6.6 Validating Outer Models  
The measurement or outer model relates manifest variables to their latent 
variables. Often, observed variables are referred to as manifest variables or indicators, 
and latent variables as factors. Within the PLS framework one manifest variable can be 
assigned to only one latent variable (Monecke & Leisch 2012). This section includes 
both EFA and confirmatory factor analysis for validating measurement models. EFA 
explores the data and provides accurate information about how many factors are needed 
to best represent the data (Hair, Joseph F. 2010). This is a way to reduce factors and 
generate new ones. It can also be used to test the measurement. Normally, EFA should 
be conducted for every new research, in order to obtain consistent and reliable factors. 
There are various methods to conduct EFA, but IBM SPSS version 22 was mainly used 
in this study. CFA is used to study the relationships between a set of observed variables 
and a set of continuous latent variables (Byrne 2010). SmartPLS 2.0.M3 was used for 
CFA as it enabled the researcher to evaluate how well the measured variables 
represented the constructs in the model (Hair, Joseph F. 2010).  
The most widely used method of factor analysis is principal axis factoring. This is 
a least-squares estimation of the common factor model that makes no assumption about 
the type of error and minimises the unweighted sum of the squares (unweighted least 
squares or ordinary least squares of the residual matrix) (Winter, JCFd & Dodou 2012). 
SPSS offers five rotation methods: varimax, direct oblimin, quartimax, equamax, and 
promax, in that order. Three of these are orthogonal (varimax, quartimax, & equimax), 
and two are oblique (direct oblimin & promax). Choosing the rotation methods is based 
on the whether the factors are believed to be correlated (oblique) or uncorrelated 
(orthogonal) (Vogt 1993): Gorsuch (1983) recommends varimax for orthogonal, and 
promax for oblique. In this study promax was used for factor rotation and the detailed 
results can be found in Appendices. Other methods used to conduct both EFA and 
CFA, factor analysis included various reliability and validity tests, Cronbach’s alpha, 
Kaiser–Myer–Olkin, Bartlett’s test, communalities, convergent, and discriminant 
validity. 
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This section continues the instrument design introduced in Chapter 5 to present 
the factor analysis for the three measurement models. Relevant detailed results can be 
found in Appendices. 
6.6.1Reliability and Validity 
The three measurement models are used for first time to examine the Australian 
courier industry. The items have to be assessed, in order to generate reliable and 
accurate scales including factors that are valid for this group of courier companies. EFA 
is an initial stage of validating measurement models; it is an exploratory technique to 
determine the factors without knowing factors beforehand. CFA is a confirmatory 
technique using the statistical method to examine the specification of the factors which 
are extracted from EFA, in a theoretical model (Hair, Joseph F. 2010).  
Reliability is an assessment of the degree of consistency between multiple 
measurements of a variable (Hair, Joseph F. 2010). There are two reliability test 
methods, test-retest and the reliability coefficient. This study applied the reliability 
coefficient with Cronbach’s alpha. For CFA, it is demonstrated by composite reliability 
greater than 0.700 in SmartPLS. For EFA, reliability is demonstrated by Cronbach’s 
alpha greater than 0.7 in SPSS . The other important concern in EFA is sample 
adequacy. Hair, Joseph F. (2010) suggests a case-to-variable ratio of 5: 1. to guarantee 
a reliable procedure in EFA. To measure the three different models of this study, three 
separate EFA models were run; each model satisfied the adequacy criteria. 
Validity is another important dimension to indicate the degree of accuracy of 
measurements. Face or content validity was discussed in the previous chapters. This 
chapter examines convergent and discriminant validity. Convergent validity assesses 
the degree to which two measures of the same concept are correlated (Hair, Joseph F. 
2010). High correlations are required to ensure convergent validity, and anything 
greater than 0.7 is considered satisfactory. In contrast, discriminant validity is the 
degree to which two conceptually similar concepts are distinct (Hair, Joseph F. 2010)., 
and so indicates that the scale is sufficiently different from other similar concepts. 
Normally discriminate validity can be determined from the factor correlation matrix; 
less than 0.7 is considered satisfactory (Hair, Joseph F. 2010). For CFA, convergent 
validity is demonstrated by loadings greater than 0.700, average variance extracted 
greater than 0.500, and communalities greater than 0.500. Discriminant validity is 
demonstrated by the square root of the average variance extracted being greater than 
any of the inter-construct correlations (Hair, JF et al. 2012). 
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6.6.2Measurement Model of Logistics Capability 
Although the measurement of logistics capability is derived from previous 
studies, three initial factors including innovation capability (IC), customer response 
capability (CRC) and flexible operations capability (FOC) are tested simultaneously by 
EFA using SPSS. There are two different ways to extract the factors from concepts. 
Principal axis factoring by the promax method was used to explore the factors; a 
minimum eigenvalue of 1 was chosen as the condition for factor extraction. Items were 
allocated a factor if their primary loading was greater than 0.5, if they did not cross load 
onto more than one factor, and if their communality was greater than 0.4 (Appendix 
11). The logistics capability statistics in EFA are summarised in Table 6.2. 
  
Table 6.2 Logistics capability statistics in EFA 
 Logistics 
Capability 
References (Hair, 
Joseph F. 2010) 
Requirement 
Met (Y/N) 
Item 
Deleted 
Case-to-variable 
ratio 
6.48:1 >5:1 YES  
Cronbach’s alpha 0.905 >0.7 YES  
Communalities 4 Items Deleted >0.5 No CRC_9 
FOC_1 
FOC_8 
CRC_1 
Visual analysis of 
correlation 
>0.3 >0.3 YES  
Kaiser–Myer–
Olkin 
0.865 >0.50 YES  
Barlett’s test (sig.) 0 0 YES  
Eigenvalues 
included 
>1 >1 YES  
Cumulative % 6.319 >60% YES  
Number of factors 6 N/A YES  
Cross-loadings 5 Items Deleted Difference >0.2  No FOC_2, 
FOC_7, 
CRC_2, 
FOC_6, 
CRC_8, 
Discriminate 
validity 
<0.7 <0.7 YES  
Convergent 
validity 
>0.7 >0.7 YES  
 
During EFA, six factors were extracted from logistics capability and two from 
CFA, due to low factor loading (<0.7) in CFA. Eventually, 12 items were removed 
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from both EFA and CFA: IC_4, CRC_1, CRC_2, CRC_6, CRC_8, CRC_9, FOC_1, 
FOC_2, FOC_3, FOC_5, FOC_7 and FOC_9.  
Following the PLS algorithm, the measurement models were examined and 
considered accordingly. Four new factors were derived from the previous three factors 
of logistics capability: customer-oriented capability , process-oriented capability (PC), 
flexibility-oriented capability (FC), and continuous improvement-oriented capability in 
CFA. The logistics capability comprises four factors, shown in Table 6.3.  
 
Table 6.3 Validity and reliability analysis of the first-order measurement model of 
logistics capability in CFA 
Construct Factors Items Number 
of items 
Cronbach’s 
alpha 
AVE CR Communality 
Logistics 
Capability 
Process-
oriented 
Capability  
 
IC_5, 
IC_6, IC_7 
3 0.85 0.76 0.91 0.76 
Customer-
oriented 
Capability  
CRC_3, 
CRC_4, 
CRC_5, 
FOC_8 
4 0.78 0.61 0.86 0.61 
Continuous 
Improvement -
oriented 
Capability  
 
IC_1, 
IC_2, IC_3 
3 0.86 0.78 0.92 0.78 
Flexibility-
oriented 
Capability  
CRC_7, 
FOC_4, 
FOC_6 
3 0.80 0.71 0.88 0.71 
The four new factors of logistics capability are defined and discussed as follows. 
 Process-oriented capability is a kind of logistics capability: to provide better 
logistics-related services by focusing on the business processes.  
 Customer-oriented capability is a kind of logistics capability: to provide better 
logistics-related services by focusing on satisfying customers’ needs and wants.  
 Continuous improvement-oriented capability is a kind of logistics capability: 
to provide better logistics-related services by focusing on continuous 
improvement.  
 Flexibility-oriented capability is a kind of logistics capability: to provide better 
logistics-related services by focusing on flexibility.  
Both process-oriented and continuous improvement-oriented are derived from 
innovation capability. Customer-oriented capability is mainly derived from customer 
response capability, and flexibility-oriented capability from flexible operation 
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capability. One of the reasons for developing these four new factors rather than using 
the previous three is that the four new ones (PC, CC, CIC, and FC) can provide a better 
explanation of the logistics capability for mitigating supply chain uncertainty and risk 
in the Australian courier industry. This measurement model is used for the first time in 
this context, so it is essential to explore the factors more closely. These factors are not 
new concepts: they are closely related to the previous factors of logistics capability, 
identified in the literature review. The factors represent an underlying concept of 
logistics capability.  
According to the literature, logistics capability can be categorised by different 
perspectives and purposes. During data analysis, the author found that the best way to 
present logistics capability was by using the higher order (second-order) construct in 
the model. A higher order construct is a reflective construct that represents a higher 
level of abstraction; arrows indicate the direction of causality, pointing to the respective 
lower order constructs (Hair, Joseph F. 2010). Logistics capability is a second-order 
construct in this study. 
This concept of logistics capability was refined and reconstructed based on the 
empirical data derived from the Australian courier industry. The new factors provide a 
better, clearer direction to academics and practitioners wishing to investigate or 
implement the supply chain risk mitigation strategies. They reflect the key factors of 
logistics capability which may be used for mitigating supply chain risk. This leads to 
the answer to the research question in this study.  
6.6.3Measurement Model of Supply Chain Uncertainty and Risk 
The scale of supply chain uncertainty and risk is one of the important 
contributions made by this study. It offers a precise tool for assessment of supply chain 
uncertainty and risk, applied for first time in the Australian courier industry. It was 
important to assess its reliability and validity, and conduct appropriate factor analysis, 
before it could be considered in a conceptual model. The procedures were similar to 
those used in logistics capability testing: both EFA and CFA were implemented to 
validate the measurement model. The author wishes to emphasise that the measurement 
of supply chain risk has high reliability and validity. It is highly recommended that it be 
tested in different contexts in other studies.  
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Figure 6.8 Supply chain uncertainty and risk factors: scree plot 
A total of 29 items were used for data collection. Cronbach’s alpha indicates that 
the supply chain risk measurement has a high level of reliability. During EFA, three 
factors were extracted by principal axis factoring (Figure 6.8); however there was an 
initial problem with discriminate validity. The first and second factors were 
insufficiently different from each other (Table 6.4). As discussed above, discriminate 
validity of less than 0.7 is considered satisfactory (Hair, Joseph F. 2010). In order to 
satisfy discriminate validity, further analysis was conducted, and three items from 
cross-loading (CUR_5, CUR_7, and IUR_2) were removed, as were seven items 
(LUR_7, IUR_1, IUR_4, IUR_5, CUR_2, CUR_6, CUR_8) from the scale. The items 
after EFA are shown in table 6.5. 
 
Table 6.4 Initial supply chain uncertainty and risk factor correlation matrix 
Factor Correlation Matrix 
Factor 1 2 3 
1 1.000   
2 .776 1.000  
3 .571 .528 1.000 
Extraction Method: Principal Axis Factoring.  
Rotation Method: Promax with Kaiser Normalisation. 
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Table 6.5 Supply chain uncertainty and risk items after EFA  
Pattern Matrix 
 Factor 
1 2 3 
LUR_9 .913   
LUR_6 .905   
IUR_3 .900   
IUR_6 .859   
IUR_7 .855   
LUR_8 .843   
LUR_4 .829   
LUR_3 .829   
LUR_1 .745   
LUR_5 .635   
LUR_2 .410   
EUR_4  .894  
EUR_2  .848  
EUR_5  .751  
EUR_1  .545  
EUR_3  .513  
CUR_4   .848 
CUR_1   .767 
CUR_3   .754 
Extraction Method: Principal Axis Factoring.  
Rotation Method: Promax with Kaiser Normalisation. 
 
Table 6.6 Supply chain uncertainty and risk factor correlation after item deletion  
Factor Correlation Matrix 
Factor 1 2 3 
1 1.000 .579 .695 
2 .579 1.000 .514 
3 .695 .514 1.000 
Extraction Method: Principal Axis Factoring.  
Rotation Method: Promax with Kaiser Normalisation. 
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Ten items were deleted during the EFA process. The risk items, shown in Table 
6.5, were kept after EFA, and the factor correlation matrix after item deletion is 
indicated in Table 6.6. Supply chain uncertainty and risk was reconstructed by three 
factors: company-side uncertainty and risk (factor 1), customer-side uncertainty and 
risk (factor 2), and environment uncertainty and risk (factor 3). The three first-order 
constructs were used for CFA. Table 6.7 summarises the supply chain uncertainty and 
risk statistics in EFA. 
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Table 6.7 Supply chain uncertainty and risk statistics in EFA 
 Supply chain 
uncertainty and 
risk 
References 
(Hair, Joseph F. 
2010) 
Requirement 
met  
Items deleted 
Case-to-variable 
ratio 
5.59 :1 >5:1 YES  
Cronbach’s alpha 0.931 >0.7 YES  
Communalities >0.6 >0.5 YES  
Visual analysis of 
correlation 
>0.3 >0.3 YES  
Kaiser–Myer–
Olkin 
0.95 >0.50 YES  
Barlett’s test (sig.) 0 0 YES  
Eigenvalues 
included 
>1 >1 YES  
Cumulative % 72.331 >60% YES  
Number of factors 
extracted 
3 N/A YES  
Cross-loadings 3 Items deleted Difference >0.2  NO CUR_5, CUR_7, 
IUR_2 
Discriminate 
validity 
7 Items deleted <0.7 NO LUR_7, IUR_1, 
IUR_4, IUR_5, 
CUR_2, CUR_6, 
CUR_8 
Convergent 
validity 
>0.7 >0.7 YES  
 
CFA was conducted using SmartPLS 2.0.M3. Six items were removed so that 
both reliability and validity of the construct were achieved. Supply chain risk contains 
the three new factors, company-side, customer-side, and environment uncertainty and 
risk. Table 6.8 summarises this.  
 
Table 6.8 Validity and reliability analysis of the first order measurement model of supply 
chain uncertainty and risk in CFA 
Construct Factors Items Number 
of items 
Cronbach’s 
alpha 
AVE CR Communality 
Supply 
Chain 
Uncertainty 
and risk 
Company-
side 
uncertainty 
and risk 
(OUR) 
LUR_1, 
LUR_2, 
LUR_3, 
IUR_3, 
IUR_6 
5 0.90 0.72 0.93 0.72 
Customer-
side 
uncertainty 
and risk  
(CUR) 
CUR_1, 
CUR_3, 
CUR_4 
3 0.89 0.82 0.94 0.82 
Environment 
uncertainty 
and risk  
EUR_1, 
EUR_2, 
EUR_3, 
5 0.86 0.78 0.86 0.78 
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EUR_4 
EUR_5 
 
Company-side uncertainty and risk is a new factor, identified through factor 
analysis. It comprises three logistics uncertainty and risk items (LUR_1, LUR_2, and 
LUR_3) and two information uncertainty and risk items (IUR_3, and IUR_6). The five 
items have a common factor: inside the company. The previous factors of both logistics 
and information risk were reconstructed and combined as a single factor, company-side 
uncertainty and risk (OUR), to represent supply chain risks which occur within the 
company.  
In order to retain consistency in the supply chain risk scale, customer-related risk 
was renamed Customer-side uncertainty and risk. It comprises three previous 
customer-side items (CUR_1, CUR_3, and CUR_4) and represents supply chain risk 
instigated by customers or between the logistics company and customer. 
Environment uncertainty and risk remains the same. All five items were kept. 
The definition also was unchanged. Supply chain environment uncertainty and risk can 
occur in the link between a supply chain network and its external environment. Jüttner, 
Peck and Christopher (2003) consider environmental risk to include any uncertainties 
arising from interaction with the supply chain environment. 
6.6.4The Measurement Model of Logistics Performance 
One factor for the construct of logistics performance was extracted (Figure 6.9). 
No item was removed from the logistics performance measurements during EFA. Table 
6.9 shows that this construct has high reliability and validity. All items were used for 
the CFA in SmartPLS. 
 
Table 6.9 Logistics performance statistics in EFA 
 Logistics 
Performance 
References (Hair, 
Joseph F. 2010) 
Requirement 
Met (Y/N) 
Item 
Deleted 
Case-to-variable 
ratio 
18 :1 >5:1 YES  
Cronbach’s alpha 0.931 >0.7 YES  
Communalities >0.5 >0.5 YES  
Kaiser–Myer–Olkin 0.925 >0.50 YES  
Barlett’s test (sig.) 0 0 YES  
Eigenvalues 
included 
>1 >1 YES  
Cumulative % 65.65% >60% YES  
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Number of factors 
extracted 
1 N/A YES  
Convergent validity >0.7 >0.7 YES  
 
 
 
Figure 6.9 The logistics performance scree plot 
Again, no item was removed during CFA. Table 6.10 summarises the results of 
the validity and reliability analysis in CFA. The logistics performance measurement 
model well fits the concept of logistics performance in the Australian courier industry. 
 
Table 6.10 Validity and reliability analysis of the first order measurement model of 
logistics performance in CFA 
Construct Factors Items Number 
of items 
Cronbach’s 
alpha 
AVE CR Communality 
Supply 
Chain 
Uncertainty 
and risk 
Logistics 
Performance 
(LP) 
LP_1, 
LP_2, 
LP_3, 
LP_4, 
LP_5, 
LP_6, 
LP_7, 
LP_8 
8 0.94 0.66 0.95 0.66 
 
Logistics performance remains the same. It represents the actual courier delivery 
performance. LP is a dependent variable which plays a vital role in this study by 
building a theoretical link between logistics capability and supply chain risk. The 
results are satisfied. 
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6.6.5Summary of Outer Models  
Reliable and valid outer model estimations permit an evaluation of inner path 
model estimates (Henseler, Jörg , Ringle & Sinkovics 2009). The three outer models 
are analysed in this section before the author moves to the next phase, validating the 
inner model. The initial results reflect the good quality of the primary data. In order to 
present a clear, logical analysis, the analysis methods are introduced first, and then the 
results are concentrated in the tables. A summary of all outer factor loadings are shown 
in Table 6.11. Eight first-order variables in this study are perfectly assigned to the 
relevant factors. More detailed reports can be found in Appendices.  
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Table 6.11 Summary of outer factor loadings  
 CC CIC CUR EUR FC LP OUR PC 
CRC_3 0.7447        
CRC_4 0.8317        
CRC_5 0.8152        
FOC_8 0.705        
IC_1  0.8521       
IC_2  0.8988       
IC_3  0.8847       
CUR_1   0.8548      
CUR_3   0.9385      
CUR_4   0.9162      
EUR_1    0.8021     
EUR_2    0.827     
EUR_3    0.8179     
EUR_4    0.8255     
EUR_5    0.832     
CRC_7     0.8613    
FOC_4     0.83    
FOC_6     0.8342    
LP_1      0.6926   
LP_2      0.7763   
LP_3      0.8545   
LP_4      0.862   
LP_5      0.8704   
LP_6      0.9053   
LP_7      0.7873   
LP_8      0.7224   
LP_9      0.7952   
LUR_1       0.8502  
LUR_2       0.7477  
LUR_3       0.8121  
IUR_3       0.9217  
IUR_6       0.8899  
IC_5        0.8754 
IC_6        0.9121 
IC_7        0.8257 
 
This section presents the rigorous process used to conduct both EFA and 
confirmatory factor analysis to validating the outer models. Reliability and validity are 
examined and reported on, and the results are satisfied. In response to the factor 
analysis, logistics capability was respecified as a second-order construct with four 
factors: customer-oriented, process-oriented, flexibility-oriented, and continuous 
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improvement-oriented capability. Supply chain risk was measured by the three first-
order constructs, company-side (OUR), customer-side (CUR) and environment risk 
(EUR). In order to retain consistency in the models, some relevant factors were 
redefined and discussed. Eventually, as a result of the instrument validation process and 
the factor structure, Hypotheses 1, 2, and 4 were respecified while Hypothesis 3 
remained the same:  
Hypothesis 1a: There is a negative association between logistics capability and 
company-side uncertainty and risk in Australian 3PL courier companies. 
Hypothesis 1b: There is a negative association between logistics capability and 
customer-side uncertainty and risk in Australian 3PL courier companies. 
Hypothesis 1c: There is a negative association between logistics capability and 
environment uncertainty and risk in Australian 3PL courier companies. 
Hypothesis 2a: There is a negative association between company-side 
uncertainty and risk, and logistics performance in Australian 3PL courier companies. 
Hypothesis 2b: There is a negative association between customer-side 
uncertainty and risk, and logistics performance in Australian 3PL courier companies. 
Hypothesis 2c: There is a negative association between environment uncertainty 
and risk, and logistics performance in Australian 3PL courier companies. 
Hypothesis 3: There is a positive association between logistics capability and 
logistics performance in Australian 3PL courier companies. 
Hypothesis 4a: Company-side uncertainty and risk mediates a positive 
association between logistics capability and logistics performance in Australian 3PL 
courier companies. 
Hypothesis 4b: Customer-side uncertainty and risk mediates a positive 
association between logistics capability and logistics performance in Australian 3PL 
courier companies. 
Hypothesis 4c: Environment uncertainty and risk mediates a positive association 
between logistics capability and performance in Australian 3PL courier companies. 
Over all, ten hypotheses were derived from the main hypotheses. They reveal a 
detailed map of the model which will help to address the research questions in detail. 
This is the first phase of PLS-SEM data analysis, and the three measurement models are 
validated and ready for the next phase of PLS-SEM: assessing the structural model and 
testing the hypotheses. 
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6.7 Validating the Inner Model 
Inner or structural modelling (sometimes called path analysis) is one of the two 
main kinds in PLS-SEM, discussed earlier this chapter. This section reports actual 
results from the inner modelling. It is different from factorial analysis (Section 6.6). 
Path analysis is the basis for structural equation models, a technique for estimating the 
unknown parameters of a system of simultaneous equations (Lowery & Gaskin 2014). 
Different criteria are used to assess the inner model than in the outer model.  
6.7.1Assessing the Structural Model  
Once the reliability and validity of the outer models is established, several steps 
need to be taken to evaluate the hypothesised relationships in the inner model (Hair, Joe 
F. et al. 2014). Hair emphasises that this aspect of PLS-SEM is different from CB-SEM 
in that the model uses the sample data to obtain parameters that best predict the 
endogenous constructs, as opposed to estimating parameters that minimise the 
difference between the observed sample covariance matrix and the covariance matrix 
estimated by the model (Hair, Joe F. et al. 2014, p. 113). PLS-SEM does not have a 
standard goodness-of-fit statistic; instead, the assessment of the model’s quality is 
based on its ability to predict the endogenous constructs. The following criteria 
facilitate this assessment: coefficient of determination (R²), path coefficients, and effect 
size (f²) (Hair, Joe F. et al. 2014). Henseler, Jörg and Sarstedt (2013) introduce 
goodness-of-fit indices for partial least squares path modelling, but suggest it is not 
suitable for model validation. However, GoF can be useful to test how well a PLS path 
model explains different sets of data; therefore, the four criteria are used for the 
assessing the inner model, as detailed in Table 6.12. 
 
Table 6.12 Criteria for assessing inner models 
Criterion Description Reference 
R² of 
endogenous 
latent variables 
R² values greater than 0.67, 0.33 and 0.19 are viewed to be 
substantial, mediocre or weak, respectively. 
(Chin 1998) 
Effect size f² f²=(R²in-R²ex)/(1-R²in); value of 0.02, 0.15, and 0.35 can be 
viewed as a gauge for whether a predictor latent variable has a 
weak, medium, or large effect at the structural level. 
(Cohen, J 1992; 
Henseler, Jörg , 
Ringle & 
Sinkovics 2009) 
GoF GoF=√Average Communality × Average Adjusted R². The 
values of 0.35, 0.50 and 0.61 show that the model as a whole is 
small, moderate and large, respectively. 
(Henseler, Jörg & 
Sarstedt 2013) 
Estimates for 
path coefficients 
The standardised path estimates (β) represent the strength, 
direction and significance of the relationship between constructs. 
β is considered to be large, medium and small for values of 
(Hair, JF et al. 
2012) 
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greater than 0.37, 0.24 and 0.1, respectively. 
 
The final research model is indicated in Figure 6.10. It contains the three main 
constructs: logistics capability as a second-order construct including four first-order 
constructs (Wang, Jie & Abareshi 2015c), plus the three first-order constructs of supply 
chain uncertainty and risk: company-side (OUR), customer-side (CUR), and 
environment (EUR) (Wang, Jie & Abareshi 2014b). Logistics performance is a 
dependent variable in the model (Wang, Jie & Abareshi 2015a).  
The outer models were evaluated and validated by factorial analysis. In this 
section the path analysis was evaluated and validated using SmartPLS. The inner model 
links different constructs by different paths, which also represent the hypotheses.  
 
Figure 6.10 The SmartPLS inner model 
 
Explanation of Target Endogenous Variable Variance  
By looking at the diagram, the author made several preliminary observations. The 
R² values represent the predictive power or variance that is explained by the model of 
the endogenous constructs (Hair et al. 2010). There are four endogenous latent 
variables in this model. The coefficient of determination, R², is 0.501 for logistics 
performance’s (LP) endogenous latent variable. This means that the four latent 
variables, logistics capability, company-side risk (OUR), customer-side risk (CUR), 
 149 
and environment risk (EUR) moderately explain 50.1% of the variance in logistics 
performance. LC explains 22.9% of the variance in OUR, 11.8% in EUR, and 11 % in 
CUR. 
Effect size f² 
Henseler, Jörg , Ringle and Sinkovics (2009) suggest that for each effect in the 
patch model, one can evaluate the effect size by means of f². The size is calculated 
based on the increase in R² relative to the proportion of variance of the endogenous 
latent variable that remains unexplained (Henseler, Jörg , Ringle & Sinkovics 2009). 
The formula is as follows: 
f²= (R²in-R²ex)/(1-R²in) 
The author found that, of the latent variables in the model, logistics capability has 
the largest direct effect (f2 = 0.28) on logistics performance. Supply chain uncertainty 
and risk have weak effects on logistics performance. The results are indicated in Table 
6.13.  
  
Table 6.13 Effect size f² of latent variables 
Latent Variable R² Included R² Excluded f2 Result 
L 0.501 0.202 0.28 Medium 
OUR 0.501 0.474 0.04 Weak 
CUR 0.501 0.464 0.06 Weak 
EUR 0.501 0.483 0.03 Weak 
EUR*OUR*CUR 0.501 0.429 0.09 Weak 
 
GoF 
Henseler, Jörg and Sarstedt (2013) point out that the term ‘fit’ has different 
meanings in the contexts of CB-SEM and PLS-SEM. Fit statistics for CB-SEM are 
derived from the discrepancy between the empirical and the theoretical covariance 
matrix, while GoF pays attention to the discrepancy between the observed, manifest 
variables or approximated values of the dependent variables and the values predicated 
by the model in question. Therefore there are different meanings of fit in CB-SEM and 
PLS-SEM. The values of 0.35, 0.50 and 0.61 show that the model as a whole is small, 
moderate and large, respectively (Henseler, Jörg , Ringle & Sinkovics 2009). 
Goodness-of-fit indices for partial least squares path modelling formula in this 
study are  
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GoF=√Average Communality × Average Adjusted R². 
Therefore  
GoF=√0.7133 × 0.4535 = 0.569 
The value of 0.569 shows the model is moderate. GoF was introduced as a 
statistical measure of model fit. Due to the discrepancy between CB-SEM and PLS-
SEM, GoF has to be considered together with other parameters, and simultaneously. In 
PLS-SEM, GoF is used to assess how well a PLS path model can explain different sets 
of data. Depending on the actual model, supply chain uncertainty and risk may be 
affected by other factors. The author tells it from the R² of supply chain uncertainty and 
risk. This study focuses only on logistics capability, in order to demonstrate the 
resource-based approach to supply chain uncertainty and risk. This result is in line with 
expections and suggests future lines of research.  
6.7.2Assessing Path Coefficients and Significance  
The significance of β indicates that if a relationship exists in PLS it can be 
measured by bootstrapping. The requirement for β to be significant follows the standard 
suggested by Hair et al. (2010), that the relative t value should be greater than 1.96, 
which is equivalent to the 95 per cent confidence interval. A positive β indicates the 
direction of the relationship as hypothesised, while a negative β indicates the opposite. 
Notably, the relationship OUR→LP in the model is opposite that hypothesised.  
The inner model suggests that LC has the strongest effect on LP (0.627), followed 
by OUR (0.255), CUR (-0.265), and CUR (-0.182). LC has the strongest effect on OUR 
(-0.479), EUR (-0.344) and CUR (-0.331). 
The estimation of the structural relationships in the model was conducted by 
using a bootstrap routine with 2,000 iterations. This size of the bootstrapping sample 
relates to significances of p<0.1 for t>1.65, p<0.05 for t>1.96 and p<0.001 for t>2.58 
(Hair et al. 2010). A confidence interval indicates how reliable the survey results are. In 
practice, confidence intervals are typically stated at the 95% confidence level (p<0.05 
for t>1.96) (Zar 1984).  
A path coefficient also is used for hypotheses testing in many studies. The 
structural path coefficient indicates the direction and strength of the relationships 
between constructs. The absolute value of a path coefficient should be not greater than 
1. A negative value stands for a negative relationship between two concepts, and a 
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Positive value for a positive relationship. Following the literature review and data 
analysis, the first seven hypotheses in this study are shown below. 
Hypothesis 1a: There is a negative association between logistics capability and 
company-side uncertainty and risk in the Australian 3PL courier companies. 
Hypothesis 1b: There is a negative association between logistics capability and 
customer-side uncertainty and risk in the Australian 3PL courier companies. 
Hypothesis 1c: There is a negative association between logistics capability and 
environment uncertainty and risk in the Australian 3PL courier companies. 
Hypothesis 2a: There is a negative association between company-side 
uncertainty and risk, and logistics performance in the Australian 3PL courier 
companies. 
Hypothesis 2b: There is a negative association between customer-side 
uncertainty and risk, and logistics performance in the Australian 3PL courier 
companies. 
Hypothesis 2c: There is a negative association between environment uncertainty 
and risk, and logistics performance in the Australian 3PL courier companies. 
Hypothesis 3: There is a positive association between logistics capability, and 
logistics performance in the Australian 3PL courier companies. 
 
SmartPLS is used to estimate the coefficients, and the hypotheses testing results 
are presented in Table 6.14. All the direct relationship hypotheses are highly significant 
based on the testing results. This demonstrates the data analysis is valid and proper. As 
mentioned before, this section only indicates the results; discussion is in the following 
chapters.  
Table 6.14 Hypotheses testing results  
Hypothesis Relationship β-value Standard 
Error 
T-value P-value Comment 
H1a LC→OUR -0.479 0.0910 5.346 <0.001 Accepted 
H1b LC→CUR -0.331 0.0868 3.780 <0.001 Accepted 
H1c LC→EUR -0.344 0.0925 3.692 <0.001 Accepted 
H2a OUR→LP 0.255 0.0989 2.631 <0.05 Accepted 
H2b CUR→LP -0.265 0.1012 2.620 <0.05 Accepted 
H2c EUR→LP -0.182 0.0663 2.712 <0.05 Accepted 
H3 LC→LP 0.627 0.0376 14.267 <0.001 Accepted 
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6.7.3Assessing the mediation effect of supply chain uncertainty and risk 
The mediating function of a third variable represents the generative mechanism 
through which the focal independent variable is able to influence the depend variable of 
interest (Baron & Kenny 1986, p. 1173). mediation is an effect of a third variable or 
construct intervening between two other related constructs (Hair, Joseph F. 2010, p. 
844). In this study, the model contains three mediators: company-side, customer-side, 
and environment uncertainty and risk (LC → OUR → LP, LC → CUR → LP, and LC 
→ EUR → LP). Hair, Joseph F. (2010) states that mediation requires significant 
correlations among all three constructs. In this study, all relationships among the three 
main constructs are significant; therefore, it is significant to test the mediation effects 
between logistics capabilities and performance, in order to gain a better understanding 
of the role of supply chain uncertainty and risk in mediating the relationship between 
them. Multiple mediators can be tested simultaneously or separately. In this study the 
different mediators are conceptually distinct and not too highly correlated; therefore the 
three mediators are tested on the relationship between logistics capabilities and 
performance (Henseler, Jörg , Ringle & Sinkovics 2009).  
No mediation, partial mediation, and full mediation are three different results that 
researchers may get from the assessment of the mediation effect (Hair, Joseph F. 2010), 
although Zhao, X, Lynch and Chen (2010) identify five types of mediation, including 
three patterns consistent with mediation and two with no mediation: 
 complementary mediation: mediated effect (a × b) and direct effect (c) both exist 
and point in the same direction 
 competitive mediation: mediated effect (a × b) and direct effect (c) both exist 
and point in opposite directions 
 indirect-only mediation: mediated effect (a × b) exists, but not direct effect 
 direct-only nonmediation: direct effect (c) exists, but not indirect effect 
 -effect nonmediation: neither direct effect nor indirect effect exists. 
In the study, based on the Sobel test for the significance of mediation, company-
side uncertainty and risk (LC → OUR → LP) is identified as competitive mediation. 
Customer-side and environment uncertainty and risk (LC → CUR → LP, and LC → 
EUR → LP) are complementary mediations. 
Most methods for assessing mediation rely on unstandardised paths (Preacher & 
Hayes 2008). In statistics, the Sobel test is a method of testing the significance of a 
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mediation effect. It is used in this study to assess mediation effect. The test can tell 
whether a mediator variable significantly carries the influence of an independent 
variable to a dependent variable; that is, whether the indirect effect of the independent 
variable on the dependent variable through the mediator variable is significant (Ashill 
2011). Four parameters are used for the Sobel Test: raw (unstandardised) regression 
coefficient for the association between the independent variable and mediator; raw 
coefficient for the association between the mediator and the dependant variable (when 
the independent variable is also a predictor of the dependant variable; standard error of 
the relationship between the independent variable and the mediator; and standard error 
of the relationship between the mediator variable and the dependent variable. The 
formula for the tests provided here were drawn from MacKinnon, Warsi and Dwyer 
(1995). 
Sobel Test Equation: 
z-value = a×b/SQRT(b²×c² + a²×d²) 
When the p-value is greater than 0.05, absolute value 1.96 is the threshold. It 
demonstrates the mediation effect.  
The author checked the direct relationship between the independent variable (LC) 
and the dependant variable (LP) to determine if the mediation effect was partial or full. 
The three mediators were tested in the model. The Sobel test cannot be conducted by 
SmartPLS, so the results were calculated by hand. Mediation testing results were also 
used to verify the last three indirect relationship (mediation) hypotheses, 4a, 4b and 4c. 
Company-side Uncertainty and Risk as a Mediator  
The mediation effect of company-side uncertainty and risk is proposed in 
Hypothesis 4a: Company-side uncertainty and risk mediates a positive association 
between logistics capability and logistics performance in Australian 3PL courier 
companies. 
Based on the results (Table 6.15), company-side risk mediates a positive 
association between logistics capability and performance in Australian 3PL courier 
companies. In other words, logistics capability may reduce company-side uncertainty 
and risk, and logistics performance may be improved indirectly. 
Notably, the direct relationship between logistics capability and logistics 
performance remains significant; therefore, partial mediation has been found, and 
unexplained relationships between logistics capability and logistics performance exist 
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(Zhao, X, Lynch & Chen 2010). This may lead to further research. Further discussion 
can be found in the following chapters. 
 
Table 6.15 The Sobel test for company-side uncertainty and risk as a mediator 
 Parameters Sobel Test 
Statistic 
Std. Error p-value Result 
a -0.4789 -2.31964761 0.05258378 0.02035995 Partial 
mediation 
b 0.2547 
c 0.0889 
d 0.0991 
p-value<0.05, Sobel Test Statistic > 1.96, and the direct relationship between the 
independent variable (LC) and dependent variable (LP) remains significant  
 
Customer-side Uncertainty and Risk as a Mediator 
The mediation effect of customer-side uncertainty and risk is proposed in 
Hypothesis 4b: Customer-side uncertainty and risk mediates a positive association 
between logistics capability and logistics performance in Australian 3PL courier 
companies. 
Partial mediation has been found from the mediator of customer-side uncertainty 
and risk. The relationship between logistics capability and performance is mediated by 
this. This result is in line with expectations and may lead to further research. Table 6.16 
illustrates the Sobel testing result.  
 
Table 6.16 The Sobel test for customer-side uncertainty and risk as a mediator 
 Parameters Sobel Test 
Statistic 
Std. Error p-value Result 
a -0.3363 2.15328806 0.04052865 0.03129605 Partial 
mediation b -0.2595 
c 0.0856 
d 0.1008 
p-value<0.05, Sobel Test Statistic > 1.96, and the direct relationship between the 
independent variable (LC) and dependent variable (LP) is reduced but remains 
significant  
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Environment Uncertainty and Risk as a Mediator 
The mediation effect of environment uncertainty and risk is proposed in 
Hypothesis 4c: Environment uncertainty and risk mediates a positive association 
between logistics capability and logistics performance in Australian 3PL courier 
companies. 
The last hypothesis has been confirmed and, as expected, there is a partial 
mediation effect.  
Table 6.17 The Sobel test for environment uncertainty and risk as a mediator 
 Parameters Sobel Test 
Statistic 
Std. Error p-value Result 
a -0.3437 2.14789268 0.02907514 0.03172228 Partial 
mediation b -0.1817 
c 0.0915 
d 0.0694 
p-value<0.05, Sobel Test Statistic > 1.96, and the direct relationship between the 
independent variable (LC) and the dependent variable (LP) is reduced but remains 
significant  
These are is excellent results: all hypotheses, including seven direct relationship 
hypotheses and three indirect relationship (mediation) hypotheses in this study are 
highly significant. Although a partial mediation has been found, it is an understandable 
outcome for this model.  
6.7.4Summary 
This chapter presents the data analysis of this study. PLS-SEM was the major 
analysis approach adopted. Although there are many advantages to using PLS-SEM, the 
author found some arguments, and disadvantages encountered in previous studies (Hair, 
JF et al. 2012; Lowery & Gaskin 2014). In the present results, PLS-SEM is proved to 
an appropriate approach for this study. SPSS and SmartPLS are perfectly competent to 
solve problems during data analysis. The analysis procedures were guided by Hair, 
Joseph F. (2010). In order to provide a clear and logic presentation, two phases of PLS-
SEM, factorial analysis and path analysis, were discussed separately in this chapter. 
During the factorial analysis, four new factors of logistics capabilities and three new 
factors of supply chain uncertainty and risk were extracted and validated. In the path 
analysis, the inner model was assessed and validated. The hypotheses were developed 
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and tested accordingly; and all were found to be supported by the empirical data in this 
research. These results are very satisfying.  
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Chapter 7 Discussion of the Research Findings
3
 
7.1 Introduction 
Following the data analysis, this chapter provides an explanation and detailed 
discussion of the findings, and addresses the research questions. The results of 
hypotheses testing, presented in the previous chapter, are discussed here in further 
detail. The final research model has been confirmed, and all hypotheses supported by 
the empirical data, in line with expectations and the results of previous studies. An 
updated research model is introduced in this chapter before the discussions of the 
relationships proposed in the hypotheses. Finally, the resource based view of a 
mitigating approach to supply chain uncertainty and risk is discussed. This chapter 
focuses on academic theory development, and Chapter 8 then applies the theory to 
business practice.  
7.2 Descriptive Findings 
This section presents the descriptive findings from the main quantitative survey. 
It describes the characteristics of the responses under study and identifies the 
phenomena that may be related to the study indirectly. The first six questions 
concerning demographic information were reported in Chapter 6. This section reports 
on the rest of questions before the author explains and discusses them in detail. Further 
reports can be found in Appendices. 
Q7. Are you aware of the supply chain uncertainties and risks that affect logistics 
performance in your current organisation? 
# Answer  
 
Response % 
1 Yes   
 
146 90% 
2 Not Sure   
 
14 9% 
3 No   
 
2 1% 
 Total  162 100% 
Figure 7.1 Results of survey question 7  
Q8. Do you notice any supply chain risk management activities in your current 
company? 
                                                 
3
 Portions of this chapter have been presented in the journals and conference 
proceedings  
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# Answer  
 
Response % 
1 Yes   
 
107 66% 
2 Not Sure   
 
23 14% 
3 No   
 
32 20% 
 Total  162 100% 
 
Figure 7.2 Results of survey question 8 
Questions 7 and 8 are designed to determine the current status of supply chain 
risk management in the Australian courier industry. While 146 (90%) respondents 
indicated that they were aware of the impact of supply chain risks, only 107 (66%) 
recognised mitigation activities undertaken by their companies. This result is in line 
with previous studies. For instance Andreas (2013) states that businesses that do not 
have a supply chain risk management in place may court specific risks despite being 
aware of the problem. This may lead people to think about tolerance to supply chain 
uncertainty and risk. Aven, T. (2011) notes that one risk management strategy is to 
simply ignore the problem. However, this study focuses on non-ignorable problems. It 
is good to observe that over half of the respondents’ current companies have 
management protocols in place. The result is consistent with other findings including 
the Australian courier industry has low impacts of supply chain uncertainty and risk.  
Q9. Are you satisfied with your current work conditions? 
# Answer  
 
Response % 
1 
Very 
Dissatisfied 
  
 
6 4% 
2 Dissatisfied   
 
4 2% 
3 
Somewhat 
Dissatisfied 
  
 
12 7% 
4 Neutral   
 
14 9% 
5 
Somewhat 
Satisfied 
  
 
31 19% 
6 Satisfied   
 
69 43% 
7 Very Satisfied   
 
26 16% 
 Total  162 100% 
Figure 7.3 The result of survey question 9 
Q9 is designed to get a broad picture of the Australian courier industry that might 
help the author detect potential problems caused by supply chain risk. Supply chain risk 
may be related to job satisfaction (Jiang, Baker & Frazier 2009). This question provided 
a different perspective from which to inspect this subject. Most (126; 78%) respondents 
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replied that they were satisfied with their current work conditions. Some studies have 
found that high levels of uncertainty and risk increase stress levels and reduce job 
satisfaction (Erasmus, Strydom & Rudansky-Kloppers 2013). The results here suggest a 
low impact of supply chain risk on courier employees. 
7.2.1Logistics Capability in the Australian Courier Industry 
It is possible that the capability to implement logistics innovations could be used 
to manage supply chain risk. In the survey, both ‘the company provides a parcel tracing 
service’ and ‘the company applies protection for freight safety and risk’ gain the 
highest average mean values (6.09). The second highest average mean value is ‘the 
company applies standardisation of operations’ (5.91). The average mean value of 
innovation capability is 5.89; this is one of the important logistics capabilities. The 
factor analysis, indicates that being able to bring in innovations in logistics is important 
for mitigating supply chain risk. Flexibility-oriented capability and continuous 
improvement-oriented capability are also indicated. These results are in line with the 
studies by Scott (2009) and Daniel and Fredrik (2011). Logistics innovation may 
improve performance and reduce risks. 
For customer response capability, the highest five mean value items are ‘the 
company is able to provide proof of delivery’ (6.40), ‘the company is capable to 
respond to customer’s requests’ (6.36), ‘the company is capable to handle problems and 
complaints’ (6.28), ‘the company’s service flexibility is capable to meet customers’ 
needs’ (6.15), and ‘the company offers customised logistics services’ (6.06). This result 
is in line with the studies Jay Joong-Kun, John and Harry (2008) and Lu and Yang 
(2010). The average mean value of customer response capability is 6.092. 
Increasing flexibility is an approach that may help manage supply chain and risk 
(Chopra & Sodhi 2004). ‘The Company is capable to offer routine services’ (6.17), ‘the 
company has widespread delivery coverage in Australia’ (6.04), ‘the company has 
skilled and qualified personnel’ (6.03), ‘the company is capable to provide speed 
courier delivery’ (6.02), and ‘the company has flexible delivery scheduling and routing’ 
(5.92) are the items with the highest mean values. The average mean value of flexible 
operation capability is 5.872. It is important to focus on flexibility in order to manage 
supply chain risk. This result is consistent with factor analysis, where one of the new 
factors of logistics capability is flexibility-oriented capability.  
The author compared the average mean value of each different capability and 
found that customer response capability had the highest average mean value (6.092), 
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then innovation capability (5.89) and flexible operation capability (5.872). Clearly 
Australian courier companies have high levels of logistics capability. This finding will 
encourage and support managers to focus on existing logistics capabilities and use them 
to refine the business in order to mitigate supply chain uncertainty and risk.  
Based on the empirical results, author identified the key factors of logistics 
capability in the Australian courier industry as customer-oriented, process-oriented, 
flexibility-oriented, and continuous improvement-oriented. Process-oriented and 
continuous improvement-oriented capability are derived from innovation capability, 
customer-oriented capability is mainly derived from customer response capability, and 
flexibility-oriented capability is mainly derived from flexible operation capability. 
These findings are consistent with previous studies. Although some studies such as 
Zhang, Vonderembse and Lim (2005); (Jay Joong-Kun, John and Harry (2008); Lai 
(2004); Lu and Yang (2010); Naim, Aryee and Potter (2010)) and Flint et al. (2005) 
consider logistics capability from various perspectives, this study focuses on its 
relationship with supply chain risk. The author considers logistics capability is a tool to 
mitigate the risk and improve logistics performance in the industry. The idea, founded 
in resource based theory, provides a valuable insight into the supply chain uncertainty 
and risk management. This approach suggests people can rethink ways to manage this 
risk by developing and deploying existing capabilities, including people and resources. 
The resource based approach is different from other traditional risk management 
approaches. It does not try to influence or alter the source of uncertainty. Instead, it 
tries to find ways to adapt and hence minimise the impact of uncertainty 
(Simangunsong, E., Hendry, L.C & Stevenson, M. 2012). In this study, the author 
suggests that logistics capability is an effective and efficient way to manage supply 
chain uncertainty and risk by mitigating it rather than changing its source. This 
approach allows small incremental improvements and avoids radical changes, which 
may also reduce risk. The significant relationships may show a significant 
demonstration of the validity of the resource based approach; this is discussed later.  
 
Table 7.1 Four key factors of logistics capability mitigating supply chain uncertainty and 
risk 
 Customer-
oriented 
capability  
Process-oriented 
capability  
Flexibility-
oriented 
capability  
Continuous 
improvement-
oriented 
capability  
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Items CRC_3, CRC_4, 
CRC_5, FOC_8 
IC_5, IC_6, IC_7 CRC_7, FOC_4, 
FOC_6 
IC_1, IC_2, IC_3 
Average mean 
value  
5.987 5.927 6.16 6.12 
 
The key factors of logistics capability (Table 7.1) may give direction or practical 
guidance to academics and managers for mitigating supply chain risk in the Australian 
courier industry, and results may be generalised to different contexts. The implications 
for Australian courier practices are discussed in the following chapter. 
The empirical data from Q10, Q11, and Q12 indicate that the courier firms have 
advanced logistics capability. The firms show good use of technology and innovative 
ways to deliver parcels. This may lead to an expected result including a low impact of 
risk in the industry. The results are consistent with previous studies in Australia. Supply 
Chain Uncertainty and Risk in the Australian Courier Industry 
Uncertainty and risk need to be understood so that they can be managed properly 
(Borut, Tina & Bojan 2012; Jüttner, Peck & Christopher 2003). In line with previous 
studies, this one finds that most Australian courier firms have a low impact of supply 
chain uncertainty and risk. According to the literature and the real-world operations of 
courier companies, the risk is of four types, logistics, information, customer-related and 
environment. Each explained here, and the key findings summarised. 
Based on the empirical data, the author found that the average mean value of 
logistics uncertainties and risks is 2.243.The five greatest logistics risks in the 
Australian courier industry are delays in pickup/delivery (2.49), lost/missing freight 
(2.38), processing errors (2.35), damage due to accident/improper stacking/sorting 
(2.32), and inadequate operational strength (2.31). The greatest risk, delays, is also 
identified in studies by Sanchez-Rodrigues, V., Potter and Naim (2009) and Manuj and 
Mentzer (2008). Damages due to accident/improper stacking/sorting are in line with 
Murugesan, Natarajan and Lakshminarayanan (2013). Other uncertainties and risks 
match the literature review and this study’s pilot survey.  
Of information uncertainty and risk, the author found the five greatest were 
incorrect information (2.45), delay or unavailability of delivery information (2.44), 
information confusion (2.38), poor information sharing within the company (2.31), and 
poor communication between company and drivers (2.23). The average mean value of 
information uncertainties and risks was 2.274. The results are similar to those of studies 
in different industries by Murugesan, Natarajan and Lakshminarayanan (2013), Vorst 
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and Beulens (2002) and Sanchez-Rodrigues, V., Potter and Naim (2009). Clearly, 
information uncertainty and risk widely affect the logistics and transport industry. 
Information has become an important topic in supply chain, and this result confirms 
that information risk should be considered in supply chain management. 
Of customer-related uncertainty and risk, the author found the five greatest were 
delays due to customers’ mistakes (2.77), high customer expectation (2.58), inaccurate 
forecasting of customers’ freight volume (2.38), customers refusing freight charge 
(2.36), and complexity of process (2.33). The average mean value of customer-related 
uncertainties and risks was 2.406.  
Customers have been considered a major factor in the logistics and supply chain 
for a long time. Traditionally in supply chain risk management, customers are 
distinguished by their position on the supply or demand side (Murugesan, Natarajan & 
Lakshminarayanan 2013). As Chapter 2 noted, senders and receivers play equal and 
important roles in a courier business. One customer may be a sender and receiver at the 
same time. Chapter 6 confirmed the importance of considering the customer a factor in 
supply chain: customer-side uncertainty and risk is one of the key supply chain risks in 
the industry. 
Finally, the author found that the five greatest environment risks were road 
congestion/closures (2.72), unstable fuel prices (2.56), labour/driver shortage (2.42), 
uncertainty due to government laws/regulation (2.41), and weather/natural 
disasters/industrial action (2.25). The average mean value of environment risks was 
2.472. Road congestion and lack of a driver were also found to be risks by McKinnon 
and Ge (2004), and unstable fuel prices, regulations and natural disasters by 
Simangunsong, E., Hendry, L.C and Stevenson, M. (2012), Sanchez-Rodrigues, V., 
Potter and Naim (2009) and Sanchez-Rodrigues, Vasco et al. (2008). The Australian 
courier industry has similar environmental problems to those that have been identified 
in the United Kingdom and Europe. Moreover, the environment uncertainty and risk 
have a consistent result during the data analysis. 
Following the literature, supply chain risk was classified into four groups: 
logistics, information, customer-related and environment. Table 7.2 presents the top 
five risks in each group. Logistics and information risk belong to internal supply chain 
risk, and the customer-related and environment risk belong to external risk. These 
findings may help companies evaluate where their attention needs better focus, and 
provides guidance for both academics and managers to focus on the important 
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uncertainties and risks that need more immediate attention in the logistics and transport 
field. 
Overall, environment uncertainty and risk had the highest average mean value 
2.472, followed by customer-related risk with 2.406. Information risk was 2.274. 
Finally, the average mean value of logistics uncertainties and risks was 2.243. In the 
Australian courier industry the greatest impact of supply chain risk are from external 
sources, including customers and environment; and the impact of customer-side risk is 
higher than that of information risk.  
 
Table 7.2 Supply chain uncertainty and risk in the australian courier industry 
Logistics uncertainty and risk  Delays in pickup/delivery 
Lost/missing freight 
Processes errors 
Damages due to accident/improper stacking/sorting 
Inadequate operational strength 
Information uncertainty and risk  Incorrect information 
Delay or unavailability of the delivery information 
Information confusion 
Poor information sharing within company 
Poor communication between company and drivers 
Customer-related uncertainty and risk  Customers’ mistakes 
Higher customer expectation 
Inaccurate forecast of customers’ freight volume 
Customers refusing the freight charge 
Complexity of process 
Environment uncertainty and risk  Road congestion/closures 
Unstable fuel prices 
Labour/driver shortage 
Uncertainty due to government laws/regulation 
Weather/natural disasters/industrial action 
 
This is a satisfactory result. Logistics risk had the lowest impact of the four types 
of uncertainty and risk. According to the survey, most Australian courier firms 
understand the impact of company-side risk, and managers try to deal with the internal 
aspects so that they, including logistics and information risk, have less impact than 
external aspects including customer and environment risk. Those courier firms with 
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advanced logistics capability may mitigate and reduce the impact of internal risk, as the 
evidence shows that logistics capability can influence supply chain risk and that high 
levels of the former may lead to low levels of the latter. In other words, logistics 
capability mitigates supply chain uncertainty and risk. This study has identified a 
significant relationship between logistics capability and supply chain risk in the 
Australian courier industry for first time. This is significant evidence supporting a new 
approach to the supply chain risk management. The findings have been published in a 
leading international journal of logistics in UK. 
7.2.2Logistics Performance in the Australian Courier Industry 
For logistics performance, the results are reliable and reasonable. According to 
the survey, logistics performance problems may be detected from the low mean value 
of items in this category, and which may represent weaknesses of logistics performance 
in the firms. The top five logistics performance problems are ‘the company maintains 
low operating costs’, with the lowest mean value (5.15); ‘the company has low 
frequency of disruptions/delays’ (5.53); ‘the company has a low rate of customer 
complaint’ (5.60); and ‘the company has less damaged/lost freight’ and ‘the company 
has on-time and accurate delivery’, both at 5.73. Operating cost is clearly a problem. 
Other problems including delays, customer complaint and damaged/lost freight are 
revealed in the study. These findings are consistent with previous studies (Ellegaard 
2008; Simangunsong, E., Hendry, L.C & Stevenson, M. 2012).  
The measurements of logistics performance have a high level of reliability and 
accuracy. All items were empirically tested and validated in the study. According to the 
literature and actual courier operations, logistics performance is measured by delivery 
performance, information accuracy, customer satisfaction and freight safety. The 
empirical results are consistent with earlier studies (Fawcett & Cooper 1998; Helena 
2012; Pichet & Shinya 2008). Performance measurement can provide a starting point 
for understanding logistics performance in the industry. The measurement model of 
logistics performance has been presented in the International Conference on Business 
and Information in USA (Wang, Jie & Abareshi 2015a) and the results have been 
published in the International Journal of Business and Information (Wang, Jie & 
Abareshi 2015b). 
Logistics performance is a dependent variable in the structural model. It plays a 
an important role in building the conceptual framework of the study. The ability of a 
resource based approach to achieve competitive advantages and to develop new 
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capabilities or enhance old ones (Olavarrieta & Ellinger 1997) may improve logistics 
performance. Unchecked, supply chain uncertainty and risk may influence decision 
makers and logistics performance, resulting in problems such as delays or damages. 
(Simangunsong, E., Hendry, L.C & Stevenson, M. 2012). The study therefore attempts 
to find relationships among the three constructs of logistics capability, supply chain 
uncertainty and risk, and logistics performance in the Australian courier industry. The 
results are excellent. The author confirms that significant relationships do exist.  
7.3 An Empirically Validated Research Model 
This section presents an empirically validated model of logistics capability 
mitigating supply chain uncertainty and risk and improving the logistics capability in 
the Australian courier industry. The final research model is shown in Figure 7.4. The 
structure is based on the emprical data analysis. Logitisics capabiliy is a second order 
construct consisting of customer-oriented capability , process-oriented capability , 
flexibility-oriented capability , and continuous improvement-oriented capability . The 
first order constructs comprised company-side uncertainty and risk (OUR), customer-
side uncertainty and risk (CUR), and environment uncertainty and risk (EUR), they 
represent a higher level of concept of supply chain uncertainty and risk. Logistics 
performance is an endogenous variable in the model.  
 
 
Figure 7.4 The research model 
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This model represents the idea of a resource based approach to supply chain risk 
management. The hyptheses and the model have been verified in terms of the empirical 
data analysis concerning the Australian courier industry. The outcome of the conceptual 
framework is satisfactory. The conceptual framework is published in the International 
Journal of Supply Chain and Operations Resilience. The hypotheses tested in this 
study, indicate that supply chain uncertainty and risk is a mediator of the relationship 
between logistics capability and performance. This explains and verifies the impacts of 
logistics capability on supply chain risk and logistics performance.  
A mediation effect is identified in the model. When the author considered supply 
chain risk as a mediator, three mediators appeared, so that the risk is represented by 
three first-order constructs, company-side, customer-side, and environment uncertainty 
and risk. The partial mediation implies that the mediator does not fully mediate the 
‘direc’t path between logistics capability and performance; in other words, there is an 
unexplained relationship under the direct path. Zhao, X, Lynch and Chen (2010) argue 
the partial mediation is actually an incomplete model; this may lead to further study on 
the ‘direct’ path, as Shrout and Bolger (2002) suggest. Mediation is discussed later; 
here, the author wants to emphasise that the partial mediation is a resaonable and 
understandable result. This research focuses only on three mediators, and many others 
such as HR, or leadership will influence chain supply risk. Zhao, X, Lynch and Chen 
(2010) suggest that an omitted mediator may cause a partial mediation. However, a 
study need not explore and explain all factors which may influence the relationship 
between logistics capability and logistics performance if this is not its research 
objective. Partial mediation may be considered a potential research opportunity for the 
future. This model accepts the partial mediation.  
The results of the hypothesis testing are execllet. All hypotheses are supported. 
The significant relationships provide empiricial support for a resource based approach 
to mitigating supply chain uncertainty and risk and improving logistics performance. 
Relationships are verified and validated, and the results are consistent: in other words, 
the resource-based approach is supported by the empirical evidence and the research 
model. Once the hypotheses and models are confirmed, the author may declare the 
validity and applicability of the resource-based approach.  
The empirically validated model provides a underlying concept map of the idea of 
this approach for mitigating supply chain uncertainty and risk. This will enable other 
researchers and academics to have a better understanding of the approach.  
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7.4 Logistics Capability and Supply Chain Uncertainty and Risk 
This original research systematically investigates the idea of a resources based 
approach to mitigating supply chain risk. The author has not found any other study 
analysing the relationship between logistics capability and supply chain uncertainty and 
risk.  
Hypothesis 1: There is a negative association between logistics capability and 
supply chain uncertainty and risk in the Australian 3PL courier companies.  
This hypothesis was developed after an extensive literature review and studies of 
the courier industry. This hypothesis is crucial for the argument of this thesis because 
the result of testing it may affect the entire research. The relationship between logistics 
capability and supply chain uncertainty and risk determines whether the idea of a 
resource based approach to mitigating the risk is valid. The relationship is determined 
by two important measurements, of logistics capability and supply chain uncertainty 
and risk. Logistics capability is an independent variable in this study, and has been 
discussed in many other studies; however, supply chain risk is a relatively new topic in 
logistics management. It is difficult to identify and measure supply chain risk because 
researchers have to understand it both theoretically and practically before they can find 
an ideal way to measure it quantitatively and apply it in a model. This study makes a 
contribution to measuring supply chain uncertainty and risk. It measures the impacts of 
risk indirectly rather than calculating actual risk (Aven, T. 2011). There are two reasons 
for measuring the impact of supply chain risk in the Australian courier industry: the 
first is data availability. It is difficult for a PhD student to obtain real data from courier 
companies, especially as it may include sensitive information, about damage, delays, 
accidents and the like. Many courier companies may not even keep such records. The 
second reason is that the measurement is adopted and developed from another study 
(Murugesan, Natarajan & Lakshminarayanan 2013). This may guarantee the reliability 
and validity of the way of measuring supply chain uncertainty and risk in this study. 
The instruments have been published in several research papers. 
Most supply chain risk studies focus on the identification and categorisation of 
risk (Simangunsong, E., Hendry, L.C & Stevenson, M. 2012). This study goes a step 
further because its findings are not only used to identify risk, but presents them in a 
away that will allow them to be used to detect resolutions and generalise the results to 
the different contexts.  
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As new factors emerged during factor analysis under both logistics capability and 
supply chain uncertainty and risk, H1 was revised. Eventually, three hypotheses are 
formed inthefinal model: 
Hypothesis 1a: There is a negative association between logistics capability and 
company-side uncertainty and risk in Australian 3PL courier companies. 
Hypothesis 1b: There is a negative association between logistics capability and 
customer-side uncertainty and risk in Australian 3PL courier companies. 
Hypothesis 1c: There is a negative association between logistics capability and 
environment uncertainty and risk in Australian 3PL courier companies. 
According to the hypothesis testing in Chapter 6, logistics capability has 
significant negative relationships with the three types of supply chain risk. The study 
verifies that there is a negative association between logistics capability and company-
side uncertainty and risk in Australian 3PL companies. Logistics capability has the 
strongest impact on company-side uncertainty and risk than customer-side or 
environment risk. This finding is in line with the previous assumption that managers 
focus on company-side uncertainty and risk in the industry; the resource based view 
states that firms obtain competitive advantage by accumulating internal resources and 
capabilities that are rare, valuable, and difficult to imitate (Grant 1991; Olavarrieta & 
Ellinger 1997; Russo & Fouts 1997). Moreover, firms compete on the basis of their 
capabilities, because when the external environment is unstable a firm’s internal 
resources and capabilities may be easier to control (Grant 1991). The theory and studies 
provide a good explanation of the phenomenon and results. Because it is easy to 
recognise the problems or impacts of company-side uncertainty and risk in courier 
companies, managers can their logistics capabilities and resources to address them. This 
indicates why logistics capability has the strongest negative relationship with company-
side uncertainty and risk; it can also explain why logistics risks have the lowest impact 
of the four types of risk under study. 
Like company-side uncertainty and risk, logistics capability has a low impact on 
customer-side and environment risk, which impact more on company-side risk. 
Customer-side and environment uncertainty and risk deserve to be paid more attention 
in the industry. Studies by Sanchez-Rodrigues, Vasco et al. (2008) and Simangunsong, 
E., Hendry, L.C and Stevenson, M. (2012) address environment risk and sources of risk 
related to the customer, both important in supply chain logistics. This supports the three 
major types of supply chain uncertainty and risk in the Australian courier industry. 
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As this first relationship is crucial for the entire study, the good, strong negative 
relationship between logistics capability and supply chain uncertainty and risk provides 
a firm foundation for the final model. 
7.5 Supply Chain Uncertainty and Risk and Logistics Performance 
The second initial hypothesis proposed in Chapter 4, was Hypothesis 2: There is 
a negative association between supply chain uncertainty and risk, and logistics 
performance in Australian 3PL courier companies. This is another major relationship in 
the research model, which may determine whether the idea of a resource based 
approach to mitigating supply chain uncertainty is valid. The measurement of supply 
chain risk is used in tests of a model of the Australian courier industry for the first time. 
According to the literature, supply chain risk mainly reflects negative impacts on 
logistics performance, such as delays, damage, and loss (Sanchez-Rodrigues, Vasco , 
Potter & Naim 2010); some studies (Hoffman (2006); McKinnon and Ge (2004); 
Rodrigues et al. (2008); Simangunsong, E., Hendry, L.C and Stevenson, M. (2012)) and 
Jüttner, Peck and Christopher (2003) urge the supply chain uncertainty and risk have 
negative impacts on the logistics performance. Others like Merschmann and 
Thonemann (2011) find no significant relationship between uncertainty and 
performance, while Saminian-Darash and Rabinow (2015) argue that present 
uncertainty may have positive impacts in the future. This study is significant because it 
clarifies the impact of supply chain nd risk and assists both researchers and managers in 
understanding and managing it. In addition, managers may use logistics performance to 
evaluate and monitor their performance as service providers.  
As per Chapter 6, H2 was redesigned based on the outcome of the data analysis, 
and three hypotheses were derived:  
Hypothesis 2a: There is a negative association between company-side 
uncertainty and risk, and logistics performance in Australian 3PL courier companies. 
Hypothesis 2b: There is a negative association between customer-side 
uncertainty and risk, and logistics performance in Australian 3PL courier companies. 
Hypothesis 2c: There is a negative association between environment uncertainty 
and risk, and logistics performance in Australian 3PL courier companies. 
Hypotheses 2a, 2b and 2c are verified in the final model. The result shows that 
customer-side and environment uncertainty and risk are significantly negatively related 
to logistics performance in Australian companies. This is a reasonable outcome, 
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consistent with earlier research (Sanchez-Rodrigues, V., Potter & Naim 2009; 
Simangunsong, E., Hendry, L.C & Stevenson, M. 2012). (Sanchez-Rodrigues, V., 
Potter and Naim (2009); Wilding (1998)) and Simangunsong, E., Hendry, L.C and 
Stevenson, M. (2012) agree that supply chain risk is a problem. The results of this study 
confirm supply chain uncertainty and risk has negative impacts on logistics 
performance. This provides a direction to support managers to focus on the external 
supply chain risk. For example, customers’ mistakes is a major problems in supply 
chain risk, and management may think about how they can improve communication 
with customers and provide additional instructions to guide customers to use their 
services. For environment risk, managers may improve flexibility, customer service and 
speed of response to unexpected external events such as road congestion (the top 
environment risk in this survey). The cost of road congestion is expected to triple to 
more than $9 billion a year by 2031 in Victoria. Most Australian courier firms rely 
heavily on the road transport, so it is important to pay attention to this kind of external 
risk. 
The finding from Hypothesis 2a is that the company-side uncertainty and risk is 
positively related to logistics performance in the model. The author tested the direct 
relationship between company-side risk and logistics performance and found a 
significant negative impact (Figure 7.5). In contrast, the relationship between company-
side risk and logistics performance is positive in the model. The opposite sign is 
reported in the Chapter 6 data analysis, and is related to the mediation effect in 
structural equation modelling (Zhao, X, Lynch & Chen 2010). Henseler, Jr (2010) 
explains that the possibility of an opposite sign is caused by the mediation effect: ‘If 
you control for the influence of the independent variable, the previously negative effect 
of the mediator becomes positive.’ Following this clue the opposite sign is explained: in 
the study the mediator is company-side uncertainty and risk, a higher level of the 
company-side uncertainty and risk stimulates the independent variable, logistics 
capability. In other words, an organisation may improve its logistics capability to guard 
against internal uncertainty and risk, thereby improving their logistics performance. 
This reflects a positive relationship between company-side risk and logistics 
performance. In addition, the explanation is in line with the survey result, with 90% 
respondents indicating that they recognised company-side risks. Over 60% indicated 
that activities managing supply chain risk were conducted by their companies. The 
finding of the opposite sign supports the idea of a resource-based approach to 
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mitigating supply chain risk and improving logistics performance. It demonstrates that 
there exist significant relationships among logistics capability, logistics performance, 
and supply chain uncertainty and risk. In other words, logistics capability affects 
logistics performance and supply chain uncertainty and risk in the structural model. 
 
Figure 7.5 The direct relationship between company-side uncertainty and risk, and 
logistics performance  
Overall, the results indicate that company-side, customer-side and environment 
uncertainty and risk are negatively associated with logistics performance, consistent 
with previous studies (Sanchez-Rodrigues, V., Potter & Naim 2009). This demonstrates 
that supply chain risk influences logistics performance, and that supply chain 
uncertainty and risk may influence delivery performance, information accuracy, 
customer satisfaction, and freight safety in the Australian courier industry. This 
provides a starting point for understanding supply chain uncertainty and risk in the 
wider logistics and transport industry. 
7.6 Logistics Capability and Logistics Performance  
Logistics capability is an independent variable and logistics performance a 
dependent variable in the research model. Hypothesis 3 was proposed based on a direct 
relationship between logistics capability and logistics performance: There is a positive 
association between logistics capability and logistics performance in Australian 3PL 
courier companies. 
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This relationship is verified in the structural model, and the author finds that there 
exists a significant positive relationship between logistics capability and logistics 
performance in the study. This finding is consistent with previous studies (Jay Joong-
Kun, John & Harry 2008; Liu & Lyons 2011).  
The result supports the original idea of mitigating supply chain uncertainty and 
risk and improving logistics performance by deploying logistics capability. According 
to the idea, supply chain uncertainty and risk have negative impacts on logistics 
performance; in contrast, logistics capability has positive impacts. It should therefore be 
possible to apply logistics capability to mitigate supply chain risk. Logistics capability 
may generate ‘zero-level’ capabilities and competitive advantages, according to theory 
(Olavarrieta & Ellinger 1997), and lead to improvements in performance. The author 
finds evidence that logistics capability is positively associated with logistics 
performance in the Australian courier industry. The higher the logistics capability that a 
company has, the more likely it is to demonstrate high logistics performance. This 
result is in line with the resource based theory underpinning this study. 
7.7 Mitigating Supply Chain Uncertainty and Risk 
The big picture, the whole idea of a resource based approach, is about applying a 
company’s internal capabilities to mitigate supply chain risk and improve performace. 
Mitigating supply chain uncertainty and risk is at its core. To consider how logistics 
capability can mitigate risk and improve performance in the Australian courier industry 
it is important to find empirical evidence that supply chain risk has significant 
relationships with logistics capability and performance. The author considers supply 
chain uncertainty and risk as a mediator to explain the direct relationship between 
capability and performance. In order to reveal detail on the mediation effect of supply 
chain risk, three main factors were considered as mediators in the final model.  
As discussed previously, the model contains a partial mediation relationship; this 
is an expected and reasonable outcome because the study explores relationships among 
logistics capability, supply chain risk, and logistics performance based on the resource 
based theory and does not consider other valid factors that may influence supply chain 
risk or the relationship between logistics capability and performance. The study 
concentrates on the mediation effects of supply chain risk. The significant indirect 
effects of supply chain risk on the direct path between logistics capability and 
performance imply that logistics capability influences both supply chain risk and 
 173 
logistics performance. The results support the idea of a resource based approach. 
Logistics capability may mitigate risk and impove performance simultaneously. 
The details show more. Customer-oriented, process-oriented, flexibility-oriented, 
and continuous improvement-oriented capability are considered under logistics capacity 
as major forces in mitigating supply chain risk. The four factors are closely related to 
the literature and to courier industry practices. In order to provide a clear and logical 
explanation, the four are considered one entity because they are highly correlated in the 
courier businesses; moreover, each has to be coordinated with others so that they can 
generate competitive advantages (Mohamed, Ann & Yee 2014). It is ineffective and 
inefficient to focus only on one capability; and in any case, in the real world companies 
have to consider how to balance and coordinate all of them (Penrose, E & Pitelis 2009). 
Each company is unique (Collis & Montgomery 2008). They have different 
circumstances and targets; for example, in a courier company implementing an 
automatic sorting system, process-oriented capability may be considered important, 
something the company should pay attention to. A flexibility-oriented capability is 
more more likely to attract attention iin small courier companies. Because large-scale 
courier companies more likely require standarised services and rigid processes for all 
customers except for the large and special customers, even though these large and 
special customers may have sound flexible services, actually they have a special 
agreement with the courier company beforehand. This pioneering study proposes and 
explores the resource based approach, and one of the objectives is to provide an 
underlying concept map and verify the relationships in the model. There is a long way 
to go if we want to create a perfect approach. Therefore, the four factors of logistics 
capability are considered and examined as one entity.  
Although company-side, customer-side and environment uncertainty and risk 
have relatively low impact on the Australian courier industry, it is still clear that 
customer-side and environment risk have higher impacts than company-side risk. This 
result is consistent with the author’s finding that Australian courier companies have a 
relatively high level of logistics capability. A closer look at these relationships reveals 
that logistics capability has a stronger negative relationship with company-side risk 
than the other two factors, customer-side and environment risk. This implies that 
logistics capability has a stronger impact on internal supply chain uncertainty and risk 
than external. This is in line with the resource based theory, which promotes internal 
capability and resources and focuses on building competitive advantages internally 
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(Mohamed, Ann & Yee 2014). Although logistics capability has a similar effect on both 
customer-side and environment risk, it has a slightly higher impact on environment 
risk.  
Both logistics capability and supply chain risk have significant effects on logistics 
performance. Logistics capability has a medium effect on performance, as discussed 
before; a low level of supply chain risk is found in the Australian courier industry, and 
consequently only a weak effect of supply chain risk is detected in the model. The 
empirical evidence supports the consistency of these findings. 
Ultimately the author considers the model a whole story, connecting all the 
findings. This would provide a clear explanation of the last three hypotheses, proposed 
to verify the mediation effects of supply chain risk in the model. All three effects are 
significant.  
Hypothesis 4a: Company-side uncertainty and risk mediates a positive 
association between logistics capability and logistics performance in Australian 3PL 
courier companies. 
Hypothesis 4b: Customer-side uncertainty and risk mediates a positive 
association between logistics capability and logistics performance in Australian 3PL 
courier companies. 
Hypothesis 4c: Environment uncertainty and risk mediates a positive association 
between logistics capability and logistics performance in Australian 3PL courier 
companies. 
The details of each relationship have been interpreted already. The results of the 
mediation effects indicate that supply chain risk mediates the relationship between 
logistics capability and performance; in other words, logistics capability can influence 
logistics performance indirectly via supply chain uncertainty and risk. The outcome 
also provides a summary of the idea of a resource based approach to supply chain 
uncertainty and risk management. The model is not perfect as it contains a partial 
mediation. Zhao, X, Lynch and Chen (2010) emphasise that an ‘unexplained’ direct 
relationship between independent variable and dependent variable may lead to future 
research. Shrout and Bolger (2002) consider that partial mediation often results from 
the omission of one or more mediators from the model. A similar phenomenon has been 
found in studies by Bolton, Cohen and Bloom (2006) and Mitra and Lynch (1995). 
Zhao, X, Lynch and Chen (2010) argue that partial mediation leads to an incomplete 
theoretical framework. Mediator identified consists with hypothesised theoretical 
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framework. But consider the likelihood of an omitted mediator in the path (Shrout & 
Bolger 2002). As discussed earlier, the partial mediation is understandable and 
reasonable in this study, and therefore the author accepts the model as the final model 
in the study. 
Overall, all the findings are consistent with previous studies; the empirical 
evidence supports a resource based approach to mitigating supply chain uncertainty and 
risk and the results of hypothesis testing imply that the approach is valid and applicable. 
Logistics capability has significant negative impacts on all three factors of supply chain 
uncertainty and risk. The author finds that logistics capability has a stronger impact on 
internal than external risk. In contrast, under supply chain uncertainty and risk, external 
risk has a higher impact on logistics performance than internal (company-side) risk. A 
partial mediation is found in the model. This may imply an incomplete model, or an 
‘unexplained’ direct relationship leading to future research. Such paths often result 
from omiting one or more mediators from a model (Shrout & Bolger 2002).  
7.8 Summary 
This chapter provides an explanation and discussion of the findings and results in 
this study. The empirically validated research model is presented and the author 
identifies mediation effects in it. It is a reasonable outcome. The study explores the 
relationships and verifies them in a structural model in order to validate the 
applicability of a resource-based approach to mitigating supply chain risk. The results 
of the empirical analysis are consistent with previous studies, and support the resource 
based view. The results have been published accordingly (Wang, Jie & Abareshi 2014c, 
2015c). . 
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Chapter 8 Practical Implications, Conclusions, and Future Research  
8.1 Introduction 
In this, the last chapter of the thesis, the author discusses the practice implications 
of the resource based approach to mitigating supply chain uncertainty and risk in the 
Australian courier industry. The conclusions and contributions of the study are outlined 
from three perspectives: the research framework, the empirical methodology and 
measurement, and the research problem, and the limitations of the study and areas for 
further research are considered. 
8.2 Practical Implications 
One of the main objectives of this study was to suggest alternative configurations 
by which managers could mitigate supply chain uncertainties and risks in the Australian 
courier industry. This section contains a discussion of the practical implications of a 
resource based view approach to this problem, based on the findings of the study. An 
explanation of the resource based approach is offered, as is guidance for managers to 
focus on ‘hotspots’ and educate those involved with logistics to rethink ways reduce 
their own supply chain risk and improve their performance. 
The resource based approach is a systematic way to consider the management of 
supply chain risk. The idea is developed from a powerful business view, the core of 
which is concerned with mitigating supply chain risk in a system. The system may be a 
company or a supply network. The reason the author selected this this approach as a 
major tool lies in the nature of a supply chain.  
Generally speaking, a supply chain involves various business partners and 
suppliers, and each party is closely related to other businesses. All these different 
parties have to be coordinated and to collaborate closely to maximise system-wide 
efficiency and effectiveness. Any change in any link may cause chaos along the entire 
chain that links the several parties (Zsidisin 2003); managing changes in such a system 
are critical to its functioning. Two kinds of strategy may be adopted to manage the risk 
inherent in such a system: reducing the uncertainty at its source, or mitigating it without 
trying to influence or alter or even identify the source: instead, this second approach 
finds ways to adapt minimise the impact of risk (Simangunsong, E., Hendry, L.C & 
Stevenson, M. 2012). 
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Traditional risk management focuses on rare and extreme events, and events with 
low probabilities and high consequences (Aven, Terje 2012). However, for managers 
the greatest threats often come in the day-to-day operations along the supply chain. The 
tactics for mitigating supply chain uncertainty and risk are considered simultaneously in 
this study, because managers have to manage both at the same time. Sometimes even a 
small problem or mistake may cause disruption in a real-world environment. In 
addition, uncertainty and risk often occur together, and both influence decision makers 
(Vorst & Beulens 2002). This study measures the impact of both supply chain 
uncertainty and risk, as these are very similar in logistics and transport firms (Sanchez-
Rodrigues, V., Potter & Naim 2009). Although a few uncertainties and risks have been 
identified previously, managers are usually aware of the everyday risks their supply 
chains are exposed to and the high probability of their occurring (Sanchez-Rodrigues, 
Vasco , Potter & Naim 2010; Simangunsong, E., Hendry, L.C & Stevenson, M. 2012). 
Lacking methods of resolving uncertainties and risks is a problem that has been raised 
in many studies (Sanchez-Rodrigues, Vasco , Potter & Naim 2010; Simangunsong, E., 
Hendry, L.C & Stevenson, M. 2012). For managers, uncertainty and risk are usually 
interchangeable, and typically manifest somewhere in the middle of the risk-–
uncertainty spectrum (Jüttner, Peck & Christopher 2003; Peck 2006; Ritchie & 
Brindley 2007). Most risks have an element of uncertainty (Erasmus, Strydom & 
Rudansky-Kloppers 2013), and managers tend to treat uncertainty as an aspect of risk: 
about half (54%) the managers interviewed by Shapira considered uncertainty in this 
way (March & Shapira 1987). In this study the focus is on the approach to mitigate both 
supply chain uncertainty and risk, and there is no need to separate them.  
The empirical study offers opportunities for theory building and verification, 
important for the advancement of supply chain risk management. It was found the 
greatest impact of risk came from external sources (customers and environment). This 
finding may help companies evaluate where their attention needs stronger focus. It may 
also provide guidance for both academics and managers to determine which risks are 
priority issues which need more immediate attention. 
This study takes a resource based view approach, focusing on a firm’s capability 
to manage risk systematically. This avoids demanding changes from other parties in the 
supply network: each company can focus on and control its internal capabilities and 
resources (Mohamed, Ann & Yee 2014). This may improve relationships among parties 
in a chain, so that system-wide negative effects of change are minimised. Mitigation is 
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a ‘soft’ way to manage supply chain risk as it does not apply force to alter or eliminate 
a risk. In the real-world environment, companies have to face and tolerate some degree 
of risk, as they are subject to various limitations they have no control over, such as 
technology, costs, and unexpected events. The resource based approach adapts supply 
chain risk and finds alternative ways to achieve targets. A firm’s capabilities are 
valuable resources, and a major advantage when adapting risk mangaement and leading 
the firm to achieve its business goals.  
This approach includes both practive and reactive methods for mitigating supply 
chain uncertainty and risk; for example, continuous improvement includes both 
proactive and reactive risk management methods. In this research, logistics capability is 
just one of a firm’s capabilities, and others can be applied and tested in later research 
taking a resource based approach. A risk management strategy should be developed for 
every different industry. As logistics performance is a part of firm performance, firm 
performance can also be reconsidered, based on the different purposes of different 
industries. 
The Australian courier industry has advanced logistics capabilities. According to 
the empirical data, the key logistics capabilities for mitigating supply chain uncertainty 
and risk and improving logistics performance in the Australian courier industry are 
customer-oriented, process-oriented, flexibility-oriented, and continuous improvement-
oriented capability.  
 Continuous improvement-oriented capability is a kind of logistics capability 
that provides better logistics-related services by focusing on continuous 
improvement.  
 Process-oriented capability is a kind of logistics capability that provides better 
logistics-related services by focusing on business processes.  
 Customer-oriented capability a kind of logistics capability that provides better 
logistics-related services by focusing on satisfying customers’ needs and wants.  
 Flexibility-oriented capability is a kind of logistics capability that provides 
better logistics-related services by focusing on flexibility.  
The findings offer possible resolutions for mitigating supply chain risk and 
improving logistics performance in the Australian courier industry. They include both 
proactive and reactive approaches to risk management. However, this study is not a 
traditional risk management approach, but focuses on existing capabilities and 
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resources. In a real-world environment, management does not like to occur costs on 
marginal activities that may include logistics and transport (Helena 2012), and the 
empirical evidence shows that logistics capability may mitigate supply chain risk and 
improve performance. Table 8.1 indicates the results of the key logistics capability for 
mitigating risk.  
 
Table 8.1 Key logistics capability for mitigating supply chain uncertainty and risk  
Construct Factor Item Cronbach’s 
alpha 
AVE CR 
Logistics 
Capability 
Process-oriented 
Capability  
Simplification, 
Standardisation, 
Protection.  
0.85 0.76 0.91 
Customer-oriented 
Capability  
Service flexibility, 
Damage/loss rate, 
Consistent delivery, 
Delivery frequency. 
0.78 0.61 0.86 
Continuous 
Improvement -oriented 
Capability  
Creative techniques, 
Operational systems, 
Problem solving. 
0.86 0.78 0.92 
Flexibility-oriented 
Capability  
Complaints,  
Qualified personnel, 
Routine services 
0.80 0.71 0.88 
Note: (1) α= Cronbach’s alpha; (2) CR=composite reliability; (3) AVE=average variance extracted 
 
8.2.1Continuous Improvement-oriented Capability and Process-oriented 
Capability  
Innovation capability was purified during the data analysis and two factors, 
continuous improvement-oriented and process-oriented capability, were extracted. The 
factors imply that mitigating supply chain uncertainty and risk can be done by applying 
innovation capability. The literature review revealed innovation as an important subset 
of logistics capabilities. However, it may be too general to give any idea of how to 
mitigate supply chain uncertainty and risk in the courier industry. The factor analysis 
provides an opportunty to explore underlying concepts and factors in the model.  
Continuous improvement-oriented capability is an important ability to drive 
companies or organisations to keep improving, and the concept has been well discussed 
in logistics and supply fields (Christopher 2005). The results reveal that companies 
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should apply creative techniques to control freight movement and distribution, regularly 
improve their operational systems, and adopt or learn new technologies and innovative 
ways to solve problems. This provides guidance to how managers can apply continuous 
improvement-oriented capability to manage supply chain risk. The results are consistent 
with other studies supporting logistics innovation and continuous improvement (Flint et 
al. 2005; Scott 2009).  
This section links capability to the resource based approach to mitigating supply 
chain risk. It is difficult to manage this risk, one reason being that there are uncountable 
sources of risk in the real world, and the supply chain can be affected by the external 
enviroment or other unexpected factors (Wagner & Bode 2006). Management should 
therefore be an on-going process of monitoring, assessing and responding. Following 
this logic, continuous improvement-oriented capability indicates that it is important to 
conduct continuous risk management in Australian courier companies to improve 
logistics performance. 
Process-oriented capability is deals with the design and optimisation of effective 
and efficient business processes to support relevant activities. In Chapter 2, the author 
introduced the Australian courier industry. Many processes are involved in a single 
courier delivery, which normally handles time-critical freight and urgent documents. 
The process-oriented capability can be understood as knowing how to use a smart idea 
to solve a complex problem. Generally speaking, courier companies have to handle a 
large volume of small to medium packaging with limited transit times (Dablanc 2009) 
which make each step in the delivery process critical. The author’s work in the courier 
business revealed double handling as a typical example of poor process design. It 
indicates that a process is not designed to handle a task effectively and efficiently. 
Many courier companies have some degree of double handling. According to a report 
by AustraliaPost (2013), it delivered around 5.6 billion items a year. If each item cannot 
be processed effectively and efficiently, this could become a nightmare.  
However, the author also came to realise that not all processes can be optimised 
by courier companies (Wang 2011). Some are regulated by government as discussed in 
Chapter 2, such as customs screening and quarantine inspection. Courier companies 
need a smart idea to avoid delays, such as notifying customers before they send an 
inter-nation item. This directly relates to another important capability: customer-
oriented capability. Different logistics capabilities are closely related each other, which 
makes it meaningful to consider them at the same time.  
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The results reveal that simplication and standardisation of operations should be 
applied to mitigate supply chain risk. Each courier company should focus on freight 
protection procedures. The results are supported by previous studies (Daniel & Fredrik 
2011; Wang, Jie & Abareshi 2014c) and provide guidance in how managers can apply 
the process-oriented capability to manage supply chain risk. But to what extent and 
how should businesses simplify logistics activities? Managers must consider this 
question. Previous studies argue that the system should not be oversimplified to the 
point of losing its significance (Erasmus, Strydom & Rudansky-Kloppers 2013). 
Logistics control is complex system. It involves all types of shipment, from a full 
containerload by sea freight to a small posted parcel. Transport models including air, 
sea, road, rail, and post/courier are widely used. It is necessary to choose appropriate 
transport and delivery methods to achieve cost-effective logistics performance. 
Altogether the findings demonstrate that innovation capability is important for 
mitigating supply chain uncertainty and risk in the Australian courier industry (Wang, 
Jie & Abareshi 2014c). The author takes a closer look at the underlying factors that 
influence risk and logistics performance, and finds the two underlying factors, 
continuous improvement-oriented capability and process-oriented capability. Australian 
courier companies should pay attention to these. More importantly, for courier 
companies it is meaningful to consider different logistics capabilities simultaneously in 
a real-world environment. 
8.2.2Customer-oriented Capability  
Customer-oriented capability is mainly derived from the customer response 
capability discussed in the literature review. Customer response was a factor of logistics 
capability in the study by Lu and Yang (2010). The initial factor, customer response 
capability, was adopted from this study and used to measure logistics capability in this 
research. During data analysis, underlying factors and concepts appeared in the model. 
In order to provide a clear and logical presentation, customer response capability was 
renamed customer-oriented capability. The new factor is much closer to the resource 
based approach to mitigating supply chain risk.  
The results suggest that managers should focus on service flexibility to meet 
customers’ requests, and also concentrate on lost and damaged freight and consistent 
on-time delivery for all customers. Service flexibility have been widely discussed in 
previous studies; however, many of these discuss flexibility from the supply chain or 
service providers’ perspective (Mark & Martin 2007). In this study it is argued that 
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service flexibility should not only consider the supply chain and logistics costs, but 
meet customers’ requests. For example, most courier companies arrange delivery 
schedules and routes according to freight volume and costs, and this makes it difficult 
to meet customers’ requested delivery time. This study finds that managers should 
devise a smart and flexible system that meets customer’s requests. Lost and damage 
freight is an enormous problem in some countries, and in Australia managers have to 
pay attention to loss and damage in logistics and transport. Third party logistics 
companies in particular, including courier companies, a wide range of products to 
customers. They have responsibility for each shipment. For example, if a life-
supporting drug delivery to a remote area or state is lost or damaged, lives may be put 
at risk. While some lost or damaged items may be easily replaced, not all can be; 
human ashes, for instance, cannot be replaced if lost. Damage may be significant and 
even influence the public security; for instance, if swine flu samples are damaged in 
transit from a hospital to a laboratory, the impact could be catastrophic.  
Courier companies should provide consistent on-time delivery for all customers. 
The results suggest that all customers should be treated equally, but more importantly 
the service should be consistently on time. Delivering an item too late is a problem, and 
delivering too early may also cause problems. For example, if a warehouse expects a 
shipment on Tuesday, it will empty a space on Monday. If the shipment arrives the 
week before, the warehouse will have no space to store it. Consistent performance is 
important in industries, and unstable performance may increase uncertainty and risk 
(Saminian-Darash & Rabinow 2015). 
The customer-oriented capability is the ability to focus on customers’ wants and 
needs. It is important to consider supply chain risk from the customers’ perspective. 
According to the survey, customers’ mistakes is one of the top causes of supply chain 
risk, so management should think about how to improve communication with 
customers and provide guidance to their services. For environment uncertainty and risk, 
managers may improve flexibility, customer service and quick response to unexpected 
external events. Our survey results show road congestion is the major environment risk. 
The results in line with recent news, the cost of road congestion may set to triple to 
more than $9 billion a year by 2031 in Victoria, Australia. Most Australian courier 
firms heavily rely on the road transport. Therefore, it is important to pay attention to 
this kind of external uncertainty and risk.  
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Rationally, it is difficult to manage all supply chain risk (Wang, Jie & Abareshi 
2014a). There are various unexpected factors and uncontrollable forces in the courier 
business. In addition, managers often have to balance costs and benefits, and it is not 
essential to manage all risks. However, managers can not ignore them all, either. They 
must do things smartly. The customer-oriented capability implies a flexible and smart 
ability to solve different problems to achieve customer satisfaction. The findings 
already imply many possible solutions and directions; managers just need to convert 
these to match the needs of the company. 
8.2.3Flexibility-oriented Capability  
Flexibility-oriented capability is mainly derived from the flexible operation 
capability. This logistics capability is discussed in the literature review. Previous 
studies have found flexibility to be an important capability for mitigating supply chain 
risk. Like customer-oriented capability, the flexible operation capability was adopted 
from a previous study (Huang & Huang 2012; Lu & Yang 2010). Some new factors 
appeared during data analysis. In order to be consistent with other factors in the study, 
the flexible operation capability was renamed the flexibility-oriented capability. Both 
have the same meaning in this study. They imply a logistics capability to handle and 
process a task in a flexible way. As discussed before, different logistics capabilities are 
closely related to each other, and the author found that flexible operation capability and 
customer-oriented capability share some factors. This suggests that logistics capabilities 
should be considered simultaneously. It also supports the idea of using a second-order 
construct to represent this capability.  
Flexibility-oriented capability focuses on internal operations. The empirical 
results reveal that courier companies should concentrate on managing problems, 
solving complaints, supplying routine services and employing qualified personnel. All 
these are important for mitigating supply chain uncertainty and improving logistics 
performance. It is good to see that many practitioners already pay attention to problems 
and complaints, and like to receive feedback and ideas from customers and staff 
members. This helps organisations to improve flexibility. Each problem or complaint is 
different, and solving one is like moving forward a small step. It keeps companies 
improving their flexibility. Building routine services enables a high level of flexibility 
to provide highly customised delivery. A routine courier service normally is provided to 
business customers only. It can significantly reduce the level of uncertainty and risk 
because it is a repeated and prearranged delivery process; normally the same shipper 
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makes consistent weekly or daily shipments to the same receiver. This provides 
guidance to managers to improve their business service. According to the results, 
qualified personnel is a key component that helps organisations to manage supply chain 
uncertainty and risk and improve logistics performance. Although people have 
developed various technologies and devices to assist with logistics activities, the most 
important contribution is made by staff. The results indicate that it is important for 
managers to retain skilled and qualified personnel. 
Flexibility is significant for organisations, and has been widely discussed in 
previous studies. In this study the empirical results indicate that flexibility is important 
for mitigating supply chain risk and improving logistics performance. The results are 
consistent with previous studies (Chopra & Sodhi 2004; Christopher & Lee 2004). 
8.2.4Relationships between Logistics, Capability Supply Chian Uncertainty 
and Risk, and Logistics Performance  
According to the conceptual framework, the three main constructs of this study 
are logistics capability, supply chain uncertainty and risk, and logistics performance. 
One of the research objectives was to investigate relationships among the main 
constructs. The empirical evidence obtained from the Australian courier industry highly 
supports a resource based approach for mitigating supply chain risk and the hypotheses. 
The significant relationships among the main constructs also imply that the resource 
based approach is theoretically valid, and so the author applied the findings to industry 
practices. There it wass found that logistics capability has a significant negative 
relationship with supply chain risk, and a significant positive relationship with logistics 
performance. Supply chain risk has a significant negative relationship with logistics 
performance. The empirical results are in line with the hypotheses. Moreover, the 
significant mediation effects of supply chain risk demonstrate the significant 
relationships between logistics capability, supply chain risk and logistics performance. 
Overall, the significant relationships are consistent with the proposed resource based 
approach to mitigating supply chain risk.  
The approach focuses on existing logistics capability and resources. It is diffcult 
for companies to find money to manage uncertainty and risk, especially when these are 
related to marginal activities. A traditional risk management approach normally 
involves specialists, and the cost of reengineering may be enormous if it includes may 
upgrading systems. According to recent news report 11 Nov. 2015, Deutshe Post DHL, 
the German postal service that owns the DHL courier network, said profit plunged 90 
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percent in the third quarter on Wednesday after the logistics firm was forced to write 
off €345 million in costs for a botched software upgrade. While a resource based 
approach may require additional cost, it can also minimise costs and risks. The author 
argues therefore that managers should incorporate supply chain risk management in 
daily activities. Most managers have extensive experience and understand their 
organisation and people, and can use their knowledge and experience to find suitable 
risk management techniques that will make a significant contribution to cost saving. 
This study demonstrates that this is a, effective, efficient way to resolve supply chain 
risk-related problems and improve logistics performance. In addition, this study 
provides a flexible solution for mitigating supply chain uncertainty and risk, with an 
approach that will not focus on eliminating uncertainty or risk sources or bring about 
radical change, but will integrate small modifications and incremental improvement 
into regular day-to-day operations. Such a a framework is presented in this study.  
The intial idea need presented here needs to be validated in different industries 
and countries. The author strongly encourages other researchers to refine the resource 
based approach and examine and validate it in different contexts. This will inspire and 
enable researchers and managers to rethink and add different techniques to mitigate risk 
and improve logistics performance in a variety of industries. 
The resource based approach presented here is in the specific context of supply 
chain risk management. To implement it in other industry practices, the author follows 
the typical five steps of risk management: (1) risk identification, (2) risk assessment 
and evaluation, (3) selection of appropriate risk management strategies, (4) strategy 
implementation, and (5) mitigation of risks (Manuj & Mentzer 2008). Following the 
five-step process, the theoretical findings are applied to the Australian courier industry. 
In this industry, managers should pay attention to external risks including those related 
to customers and the environment, these have a higher impact than company-side 
uncertainty and risk.  
Managers play an important role in the evaluation process. As it is impossible to 
manage all potential problems, managers are best placed to determinate which risks 
present the most danger to the company; management can then be an on-going 
improvement process. It will take time to implement a strategy and see results. The 
resource based approach provides a guide for both academics and managers to develop 
appropriate strategies. One advantage is that this approach can manage uncertainty and 
risk and simultaneously improve the logistics performance in the industry.  
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The findings indicate four key factors of logistics capability which may be used 
to mitigate risk: customer-oriented, process-oriented, flexibility-oriented, and 
continuous improvement-oriented capability. Managers may consider any possible 
solutions to solve the problem of risk and simultaneously improve the logistics 
capability in the firms.  
Overall, this study endorses a resource based approach that could result in the 
development of a practical guide for practitioners, who may follow the idea to develop 
their own strategies. The author strongly encourages the consideration of other 
capabilities the firm has that may be used to mitigate supply chain risk.  
8.3 Conclusions and Contributions  
The study is a quantitative investigation of the applicability of logistics 
capabilites to mitigate supply chain uncertainty and risk and improve logistics 
performance in the Australian courier industry. The author studied the main constructs 
of logistics capability, supply chain risk and logistics performance. A model was 
developed and the relationships among the three main constructs investigated and 
verified. The results were consistent with relevant previous studies, demonstrating the 
applicability logistics capability to the supply chain risk management. A partical 
mediation effect of risk is found in the model, but the result is satisfactory and the 
partical mediation may lead to further research. The applicability of logistics capability 
implies that the idea of a resource based approach is valid and the overall outcomes are 
satisfactory. The research contributions are summarised as follows: 
 to develop a model of logistics capabilities that can mitigate supply chain 
uncertainty and risk and improve logistics performance in the Australian courier 
industry (Wang, M Jie, F & Abareshi, A. 2014, 2015) 
 to develop new measurement instruments for assessing logistics capability, 
supply chain risk and logistics performance in the Australian courier industry 
(Wang, M Jie, F & Abareshi, A. 2014) 
 to make a contribution to the development of the literature on logistics and 
supply chain management (Wang, M Jie, F & Abareshi, A. 2014, 2015) 
 to suggest alternative configurations for both researchers and managers in 
developing and deploying logistics capability to support and enable supply chain 
risk management strategies (Wang, M, Jie, F & Abareshi, A. 2015). 
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8.3.1The Research Framework 
To develop a model of logistics capability mitigating supply chain risk in order to 
improve the logistics performance in the Australian courier industry was an important 
objective of this study. The study proposed a resource based approach, and the 
framework was built on this. It also to represent the relationships between the 
underlying concepts of this approach. An extensive literature review was conducted to 
develop the framework. The initial framework was illustrated in Chapter 4 and the 
empirically validated model in Chapter 7; the three main constructs, logistics capability, 
supply chain uncertainty and risk, and logistics performance, remained the same.  
The second-order construct of logistics capability consisted of four factors, 
customer-oriented, process-oriented, flexibility-oriented, and continuous improvement-
oriented capability. These different capabilities were closely associated in the model, 
and were considered simultaneously. The new factors provided a better and clearer 
direction to academics and practitioners, and were closely related to concepts in the 
literature, as both process-oriented and continuous improvement-oriented capability 
were derived from innovation capability.  
Supply chain uncertainty and risk is a major concept in the model. Three factors 
consisting of company-side, customer-side and environment uncertainty and risk were 
applied in the final model. The new factors offered a better description and explanation 
of supply chain risk in Australian courier companies. Logistics performance was a first-
order construct as a dependent variable in the model. 
The research model was developed and verified. According to the findings in 
Chapters 6, and 7, the model contains one partial mediation effect. This is an 
understandable outcome in orginal research. The framework provides an initial map of 
the resource based approach. As mentioned constantly in the study, the resource based 
approach for mitigating uncertainty and risk can be expanded to different industries and 
areas as this approach based on the famous and powerful business theory – Resource 
based view. Furthermore, the research framework has been published as a conceptual 
paper in the International Journal of Supply Chain and Operations Resilience. 
8.3.2The Empirical Methodology and Measurements 
To ensure the reliability and validity of this research, the quantitative research 
processes followed Bryman and Bell (2011), Hair, Joe F. et al. (2014), Hair, Joseph F. 
(2010) and Zikmund (2013). The online questionnaire played a vital role in the 
nationwide collection of data on the Australian courier industry. The online collection 
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saved a lot of time on travel, and direct electronic entry facilitated the exportof the 
coded data directly from the online questionnaires. This also saved time on data coding. 
PLS-SEM was the main approach for the data analysis , along with SmartPLS. Both 
factor analysis and path analysis were conducted to investigate the variables and 
relationships among them. The findings were significant and satisfactory. All details 
have been interpreted and discussed in this study. 
To develop a reliable and accurate instrument for assessing supply chain 
uncertainty and risk was another important objective of this research. During the 
literature review, the author found many papers addressed the instruments of logistics 
capability and logistics performance, but it was rare to see a published study of 
instruments to use in a study of supply chain risk. Although the initial items and scale 
were adopted from previous studies, they were applied for the first time to the 
Auatralian courier industry, and some items were developed and designed explicitly for 
this context. The results reveal that the measure has high reliability and validity, and it 
needs now to be tested in other industries.. 
8.3.3The Research Question 
The main question in this research is: What are the key factors of logistics 
capability for mitigating supply chain uncertainty and risk, in order to improve logistics 
performance in the Australian courier industry? Two sub-questions follow: How does 
logistics capability influence supply chain uncertainty and risk in the Australian courier 
companies? How does supply chain uncertainty and risk influence logistics 
performance in Australian courier companies? 
The research questions were designed to verify the applicability of logistics 
capability as a way of mitigating supply chain risks and improving logistics 
performance when deployed. Their answers might validate the resource based approach 
of this study. 
The key factors of logistics capability for mitigating supply chain uncertainty and 
risk in the Australian courier industry give the directions to mitigate and/or manage the 
supply chain uncertainty and risk in the Australian courier industry. This may provide 
guidance to managers, who may have not an idea how to manage the supply chain 
uncertainty and risk in the Australian courier industry. Moreover, this may help 
academics to develop a risk management strategy. Based on the data analysis, key 
factors of logistics capability are identified; they are customer-oriented capability, 
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process-oriented capability, flexibility-oriented capability, and continuous 
improvement-oriented capability. 
Evidence was found that the logistics capability has a significant negative 
relationship with supply chain risk, and that a higher logistics capability might lead to a 
lower impact of logistics uncertainty and risk. The empirical data verified and 
supported the approach. The significant relationship between logistics capability and 
supply chain uncertainty and risk demonstrates the validity and applicability of the 
resource based approach for mitigating supply chain uncertainty and risk in the 
Australian courier industry. The result is excellent. According to the results, we have 
published an international journal paper to evaluate and discuss the logistics capability 
for mitigating the supply chain uncertainty and risk in the Australian courier firms 
(Wang, Jie & Abareshi 2015c).  
Supply chain uncertainty and risk has a significant relationship with logistics 
performance in Australian courier companies. This result in line with previous studies 
(Sanchez-Rodrigues, V., Potter & Naim 2009; Simangunsong, E., Hendry, L.C & 
Stevenson, M. 2012). Supply chain risk is a problem which may influence logistics 
performance. This study presents a pioneer study of supply chain uncertainty and risk 
in a courier industry and finds empirical evidence supporting its negative impact on 
logistics performance. Merschmann and Thonemann (2011) did not find a significant 
relationship between uncertainty and performance and Saminian-Darash and Rabinow 
(2015) argue that uncertainty may have positive impacts in the future. This study is 
significant in that is will assist both researchers and managers to understand and 
manage supply chain risk. Moreover, managers may use logistics performance to 
evaluate and monitor their service’s performance., enhancing its overall efficiency and 
effectiveness.  
According to the survey, major risks have been identified in this paper: delays 
due to customers’ mistakes, road congestion or closure, high customer expectation, 
unstable fuel prices, and delays in pickup or delivery. These findings are consistent 
with Simangunsong, E., Hendry, L.C and Stevenson, M. (2012) in that supply chain 
uncertainty influence logistics performance. Similar results are found in Aven, Terje 
(2012) and Beneplanc and Rochet (2011) in that supply chain risk can increase 
operating costs and affect logistics performance.  
The results confirm that supply chain uncertainty and risk in the Australian 
courier industry consists of three main dimensions: company-side, customer-side and 
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environment uncertainty and risk. The results indicate that supply chain uncertainty and 
risk has appropriate reliability and validity. According to the emprical analysis, external 
supply chain uncertainty and risk including customer-side uncertainty and environment 
risk are of a higher severity than company-side risk. This provides a direction to 
encourage managers to focus on external supply chain risk. For example, a customer’s 
mistake and high expectations may affect the supply chain, so courier companies may 
think how they can improve communication with customers to mitigate this problem. 
For environment uncertainty and risk, managers may improve flexibility, customer 
service and quick responses to unexpected external events such as road congestion. The 
survey results show road congestion is the greatest environment risk. The are results in 
line with recent seven news, the cost of road congestion may set to triple to more than 
$9 billion a year by 2031 in Victoria, Australia. Most Australian courier firms heavily 
rely on the road transport. Therefore, it is important to pay attention to this kind of 
external uncertainty and risk.  
Especially, the logistics performance of courier firms may provide valuable 
insight into third party logistics management. The logistics performance assessment is 
based on the actual operations of courier firms. It is measured by four elements 
including customer, freight, and information and delivery performance. The results 
indicate the high reliability and validity. This may provide a way to assess third party 
logistics providers’ performance. According to the data analysis, supply chain risk has a 
negative significant relationship with logistics performance. It may imply the supply 
chain uncertainty and risk has negative impacts on the customer satisfaction, operating 
costs, on-time delivery, freight security, and information accuracy.  
A mediation effect of supply chain uncertainty and risk found in the final model 
demonstrates that supply chain risk has significant relationships with both logistics 
capability and logistics performance. All the findings strongly support the resource 
based approach for mitigating supply chain uncertainty and risk and improving logistics 
performance in the study. According to the findings, logistics capability is able to 
mitigate supply chain uncertainty and risk in the Australian courier industry. It is 
significant to promote this approach to mitigating risk and improving logistics 
performance. The models and findings have been published in several good quality 
journals and prestigious conferences (Wang, Jie & Abareshi 2014b, 2015c). The author 
received a lot of positive feedback internationally. The measurement model of supply 
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chain uncertainty and risk has been cited in a few studies (Wang, Jie & Abareshi 
2014b). 
8.4 Limitations of the Study  
This study focuses on the Australian courier industry, and any generalisation to 
other industries or sectors must be made with caution. Supply chain uncertainties and 
risks are affected not only by logistics capability, but by other variables not considered 
in this study. To purify the factors may help us provide a strong theoretical foundation 
for a resource based approach to mitigating supply chain uncertainty and risk. The 
author found a partial mediation effect of supply chain uncertainty and risk in the final 
research model, suggesting that the direct relationship between logistics capability and 
logistics performance is not fully explained by supply chain risk. Overall, 
generalisation may be a question as the study promotes the resource based approach for 
mitigating supply chain uncertainty and risk. The findings may reflect the values of 
high individualism and self-interest (Bryman & Bell 2011). The empiricial data only 
reflect the Australian courier industry, and further research is required to verify the idea 
of a resource based approach in different contexts. 
8.5 Future Research 
Logistics capabilities have been shown to be valuable factors in enabling firms to 
respond and manage problems in an efficient and effective manner (Andreas 2013; 
Christopher & Peck 2004; Day 1994; Morash, JT, Dewitt, W., Keebler, J.S. 1997; 
Serhiy & Mary 2009). Further, logistics capability is an important ability of control and 
responding to unexpected events or supply chain disruptions, which more likely were 
caused by supply chain uncertainty and risk (Gligor & Holcomb 2012; Peck 2006; 
Serhiy & Mary 2009). This study provides valuable insights for managers to focus on 
the logistics capability to manage the supply chain uncertainty and risk in the 
Australian courier industry. Moreover, the model for mitigating supply chain 
uncertainty and risk and improving logistics performance provides a starting point for 
validating the resource based approach in different industries and/or countries. 
The findings indicate that the supply chain uncertainty and risk measurement has 
high reliability and validity. The scale of supply chain uncertainty and risk has been 
published in Operations and Supply Chain Management: An International Journal 
(OSCM) and The 6th OSCM Conference. The author strongly encourage international 
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scholars to verify the measurment models in the different context in the further studies. 
This may develop and refine the instruments based on the supply chain uncertainty and 
risk scale in the study.  
The research model contains a partial mediation. Zhao, X, Lynch and Chen 
(2010) consider that an unexplained direct relationship between independent variable 
and dependent variable may lead to future research. In addition, supply chain risk 
management approach should be examined in a holistic system or enterprise-wide view. 
This may lead to further research to investigate the different types of firm capabilities 
for mitigating different types of supply chain uncertainties and risks, and overall 
impacts of supply chain uncertainties and risks in a supply chain or firm. 
8.6 Summary  
This study provides a better understanding of the resource based approach to 
mitigating supply chain uncertainty and risk. The conclusions and contributions are 
discussed from three aspects: research framework, empirical methodology and 
measurement, and research problem. The conceptual framework, main instruments, 
research models and findings have been published in several journals and conferences 
(Wang, Jie & Abareshi 2014b, 2014c, 2015b, 2015c). The author has received a lot of 
positive feedback internationally. The findings strongly support the idea of a resource 
based approach to the mitigation of supply chain uncertainty and risk in Australian 
courier firms. Further research will be able to verify this approach in other contexts.  
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Appendices 
Appendix 1 Summary of Logistics Capabilities in Previous Research 
Logistics capabilities Attributes Previous studies in logistics 
capabilities 
Delivery Delivery reliability 
Delivery Speed 
Expedited delivery 
On-time delivery 
 
 Morash, EA (2001), Hayes et al. 
(1988), Morash, JT, Dewitt, W., 
Keebler, J.S. (1997), Jay Joong-
Kun, John and Harry (2008), 
Fawcett and Stanley (1997), 
Morash, EA and Lynch (2002), 
Lu and Yang (2010) 
Customer service Customer service flexibility 
Value-added services 
Logistics service differentiation 
Order flexibility 
Pre-sale customer service 
Post sale customer service 
Customization during logistics 
Responsiveness to key customer 
Responsiveness to target market 
Morash (2001), (Fawcett and 
Cooper (1998)), Lu and Yang 
(2010), Jay Joong-Kun et al. 
(2008), Kim (2006), Morash and 
Lynch (2002), Zhao, M, Dröge 
and Stank (2001) 
Innovation Innovation in service 
Innovation solution 
Advanced packaging technology 
Process improvement 
Web-based order handling 
Morash (2001), Hayes et al. 
(1988), Morash, EA (2001), Lu 
and Yang (2010), Daniel and 
Fredrik (2011), Kim (2006), Jay 
Joong-Kun, John and Harry 
(2008) 
Flexibility Operation flexible 
Widespread distribution 
coverage 
Global distribution coverage 
Physical supply flexibility 
Purchasing flexibility 
Delivery time flexibility 
Volume flexibility 
Location flexibility 
Reverse logistics timing 
Morash (2001), Hayes et al. 
(1988), Fawcett and Stanley 
(1997), Lu and Yang (2010), 
Morash and Lynch (2002), Day 
(1994), Zhang, Vonderembse 
and Lim (2005), Jay Joong-Kun 
et al. (2008) 
Information technology Integrated information system 
Advanced problem notification 
Advanced shipment notification 
Advanced technology 
Tracking and tracing 
Morash (2001), Lai, Ngai and 
Cheng (2004), Zhao, M, Dröge 
and Stank (2001), Lu and Yang 
(2010) 
Logistics Cost and 
Productivity 
Low logistics cost  
Distribution cost 
Standardisation of operations 
Simplification of operations 
Inventory cost 
Operation cost 
Morash (2001), Hayes et al. 
(1988), Morash, EA and Lynch 
(2002), Kim (2006) 
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Appendix 2 Summary of Supply Chain Uncertainty and Risk Models  
Models of SC 
uncertainty 
 Description Literature 
 
 
 
Early models 
 
An early contribution was made by Lee 
(1997) who studied two key uncertainties 
faced by the product - supply and demand 
uncertainty only, and Davis (1993) who 
identified three sources of uncertainty: 
demand manufacturing process and supply 
uncertainty. 
 The fourth uncertainty source is derived 
from demand uncertainty, which was split 
into end-customer demand and demand 
amplification. 
 
Lee (1997) illustrate on narrower aspects 
of supply chain uncertainty there are just 
two key uncertainties faced by the 
product - supply and demand uncertainty 
only. 
Davis (1993) identified three sources of 
supply chain-related uncertainty in 
effective supply chain management - 
demand; manufacturing process and 
supply uncertainty. 
 
 
 
 
 
Uncertainty 
circle model 
 
The fifth source of uncertainty: control 
uncertainty, was added in this model. The 
model focuses on how to shrink the 
uncertainty circle within a supply chain 
and therefore improve performance. This 
hypothesis is also backed by several other 
authors like, Craighead et al. (2009) 
Companies usually start with 
improvements in their own manufacturing 
processes and establish lean thinking to 
improve lead times and quality. As a next 
step this concept may be enlarged to the 
companies suppliers as well to reduce 
supply side risks. Even though the article 
has been published twelve years ago the 
concept of the Uncertainty Circle can still 
be used as a framework to reduce risks 
within a supply chain. 
Mason-Jones and Towill (1998) 
shrinking the uncertainty circle by 
reducing lead time, lean approach, 
information sharing, and just-in-time. 
 
 
Complexity 
models 
include 
 
The sixth important source of uncertainty, 
which is labeled parallel interaction, was 
developed in this model. Wilding (1998) 
illustrates this source relates to complexity 
that arises due to the way in which a 
customer interacts with multiple potential 
suppliers. The model has been enhanced 
by Prater (2005) developed an important 
example of a micro/macro uncertainties. 
Wilding (1998) illustrates supply chain 
complexity triangle is that methods to 
reduce the magnitude of one effect may 
result in an increase in magnitude in one 
of the other sources of uncertainty. 
 
(Prater (2005)) classified the uncertainty 
in supply chain by macro and micro 
levels. 
 
 
 
 
Contingent 
models  
 
Other contributions can be classified as 
contingent models as they are made for 
specific purposes. For example: Fisher 
(1997) developed a model to explain 
uncertainty in the fashion industry. And 
Sanchez-Rodrigues et al. (2010) studied 
causes of uncertainty in transport 
operations. 
Fisher (1997) used different supply chain 
strategies to manage different products in 
a system. 
van der Vaart, de Vries and Wijngaard 
(1996) studied the complexity and 
uncertainty in the process of obtaining 
materials from outside suppliers. 
Sanchez-Rodrigues, Vasco , Potter and 
Naim (2010) refine and validate the 
conceptual model and main causes of 
uncertainty in transport operations. 
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Source: Simangunsong et al. 2012b, Davis 1993, Mason-Jones and Towill 1998, Wilding 1998, Prater 2005, Fisher 
1997, Miller 1992, Christopher and Peck 2004, Lee 2002 
  
 
 
Risk Models 
 
Risk management framework based on 
uncertainties faced by firms, was 
developed in this model. Christopher and 
Peck (2004) have differentiated risk 
sources and developed a framework to 
manage and mitigate risk. Murugesan et al. 
(2013) developed and validated an 
instrument for assessing overall risk of 
supply chain. 
Miller (1992) developed a risk 
management framework based on 
uncertainties from three categories; 
general environment, industry and firm-
specific. 
Christopher and Peck (2004) developed 
five categories of risk based upon a 
framework originally proposed by 
Mason-Jones and Towill (1998). 
Murugesan, Natarajan and 
Lakshminarayanan (2013) provide a 
reliable and accurate instrument to assess 
the supply chain risk of similar 
comparable industries 
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Appendix 3 Previous Studies in Supply Chain Uncertainties and Risks 
Authors Description 
Davis (1993) Identified three sources of uncertainty: illustrated sources of 
supply-chain uncertainty are relevant to internal manufacturing 
processes, supply-side processes, or demand-side issues (usually 
end-customer demand) 
Mason-Jones and Towill (1998) Added a source: control uncertainty, which is concerned with the 
capability of an organization. The supply chain uncertainty circle 
contains four quadrants: demand side; supply side; 
manufacturing process and control systems; and the model 
suggest that reducing these uncertainties will reduce cost. 
Wilding (1998) Proposed a supply chain complexity triangle, which introduces a 
new source of uncertainty - labeled parallel interaction. 
Joseph L. Cavinato (2004) A categorization for identifying risks and uncertainties in supply 
chains: Physical, Financial, Informational, Relational 
Innovational 
Prater (2005)  Classify uncertainty in supply chains into two levels, four macro 
uncertainties and eight micro uncertainties, macro level 
uncertainty refer to risks due to disruptions, and macro level 
uncertainty is a higher level category of uncertainty, whereas 
micro level uncertainty relates to a more specific source of 
uncertainty. 
Zsidisin et al. (2000) Supply risks related to design, quality, cost, availability, 
manufacturability, supplier, legal, and environment, health and 
safety 
Johnson (2001) Supply chains risks between supply risks (e.g. capacity 
limitations, currency fluctuations and supply disruptions) and 
demand risks (e.g. seasonal imbalances, volatility of fads, new 
products) 
Juttner et al. (2003) Organizing risk sources relevant for supply chains into three 
categories: external to the supply chain, internal to the supply 
chain and network related. 
Sanchez-Rodrigues, Vasco , Potter 
and Naim (2010) 
Identified the main drivers impacting the sustainability and 
transport operations were delays, variable demand/poor 
information, delivery constraints and insufficient supply chain 
integration. 
Sanchez-Rodrigues et al. (2010)  Studied the main causes of contingent uncertainty in transport 
operations. 
Murugesan, Natarajan, and 
Lakshminarayanan (2013) 
Indicated six categories of supply chain risk included supply side 
risk, manufacturing side risk, demand side risk, information risk, 
logistics risk, and environment risk.  
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Appendix 4 Supply chain uncertainty and risk items 
 
 
 
 
  
 Uncertainty/Risk Variables Sources 
Logistics 
Uncertainties 
and Risks 
 
Inadequate operational strength  Murugesan et al., 2013; 
Rodrigues et al., 2008; 
Simangunsong et al., 2012; 
Hauser, 2003 
Storage issues  
Delays in pickup/delivery  
Poor design of company’s transportation network 
Improper packaging and marking details 
Damages due to accident/improper stacking/sorting 
Breakdown of equipment, trucks and/or vans  
Processes errors  
Lost/missing freight 
Information 
Uncertainties 
and Risks 
 
Delay or unavailability of the delivery information  Murugesan et al., 2013; 
Simangunsong et al., 2012; 
Guo et al., 2006; Cucchiella 
and Gastaldi, 2006; Blackhurst 
et al., 2008; Sanchez-
Rodrigues et al., 2010 
Incorrect information  
Poor communication between company and drivers 
Breakdown of external/internal IT system, mobile 
phone and/or scanners 
Poor security of information system 
Poor information sharing within company 
Information confusion  
Customer-
related 
Uncertainties 
and Risks 
 
Delays due to customer’s mistakes  Murugesan et al., 2013; Manuj 
and Mentzer, 2008; Sodhi and 
Lee, 2007; Chopra and Sodhi, 
2004; Sodhi and Tang, 2012 
Customers refusing the freight charge 
Customers changing the preference 
Inaccurate forecast of customers’ freight volume  
Poor communication between company and 
customer 
Damages due to customers’ faults  
 Complexity of process  
Higher customer expectation  
Environment 
Uncertainties 
and Risks 
 
Labor/driver shortage Murugesan et al., 2013; 
Blackhurst et al., 2008; 
McKinnon and Ge, 2004; 
Sanchez-Rodrigues et al., 
2010; Simangunsong et al., 
2012 
Road congestion/closures 
Weather/natural disasters/industrial action  
Unstable fuel price 
Uncertainty due to government laws/regulation  
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Appendix 5 The Main Survey Questionnaire  
 
 
 
 
 
 
 
 
 
INVITATION TO PARTICIPATE IN A RESEARCH PROJECT 
 
PARTICIPANT INFORMATION 
 
Project Title: Logistics Capabilities, Supply Chain Uncertainties and Risks, and 
Logistics Performance in the Australian Courier Industry 
 
Investigators:  
 Michael Wang (PhD Candidate, School of Business IT & Logistics, RMIT University, 
michael.wang@rmit.edu.au, +61 3 9925 1292) 
 Dr. Ferry Jie (Senior Lecturer in Supply Chain Management, School of Business IT & 
Logistics, RMIT University, ferry.jie@rmit.edu.au,  +61 3 9925 5812) 
 Dr. Ahmad Abareshi (Senior Lecturer in Supply Chain Management, School of 
Business IT & Logistics, RMIT University, ahmad.abareshi@rmit.edu.au,  +61 3 9925 
5918) 
 
 
Dear Sir/Madam  
You are invited to participate in a research project being conducted by RMIT University. Please 
read this sheet carefully and be confident that you understand its contents before deciding 
whether to participate. If you have any questions about the project, please ask one of the 
investigators.  
Who is involved in this research project? Why is it being conducted?  
First of all, I would like to introduce myself.  My name is Michael Wang, and doing my PhD in 
the School of Business Information Technology and Logistics, RMIT University, Australia. 
The questionnaire is a part of my PhD research. The research project that aims to investigate 
the applicability of logistics capabilities for mitigating supply chain uncertainties and risks in 
order to improve logistics performance in the Australian courier industry. This research project 
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is supervised by Dr Ferry Jie and Dr Ahmad Abareshi from the School of Business Information 
Technology and Logistics, RMIT University. 
Why have you been approached?  
You have been approached as a practitioner who has experience and knowledge in the 
Australian courier industry. We believe your experience and knowledge of logistics and 
transport can certainly help us to solve the problems in the Australian Courier industry.  
What is the project about? What are the questions being addressed?  
The project is about to manage the supply chain uncertainties and risks in order to improve the 
logistics performance by deploying logistics capabilities. The survey consists of questions 
related to your experience and knowledge of logistics capabilities, supply chain uncertainties 
and risks, and logistics performance in your organisation. There is no right or wrong answers. 
Your responses will be strictly confidential. The data collected through the survey will be 
analysed for my thesis and the results may appear in publications. The results will be reported 
in a manner that does not enable you and your organisation to be identified; thus your 
anonymity will be protected.   
If I agree to participate, what will I be required to do?  
Your participation into this research project will involve in answering a survey, which should 
not take more than 15 minutes of your time. We expect that you will be able to answer the 
questions based on your experience and knowledge. All participants’ contributions to this 
research will be deeply appreciated. 
What are the possible risks or disadvantages?  
There are no apparent or hidden risks of participating in this research. Your participation in this 
research is totally voluntary and you may withdraw from this study at any time.  
What are the benefits associated with participation?  
A possible benefit of participation in this research project is that the participant would be able 
to have a better understanding on logistics capabilities, supply chain uncertainties and risks, and 
logistics performance in the Australian courier industry. Your contribution is important since 
you are a major stakeholder in your organisation’s effort to improve its logistics performance. 
Participating in the survey provides a valuable opportunity for you to express your views on 
how the logistics capabilities can mitigate supply chain uncertainties and risks in order to 
improve logistics performance in your organisation. 
What will happen to the information I provide?  
This project will use a secure RMIT University server to create, collect, store and analyse the 
data from the survey. The data collected will be securely stored for a period of five years in the 
School of Business IT and Logistics, RMIT University. The data on the RMIT University 
server will then be deleted and expunged. All information collected is strictly confidential and 
can only be accessed by the investigators. I can assure you that any data or information 
supplied will be treated in complete confidence, although the research findings may be written 
up in PhD thesis or in relevant academics journals. 
What are my rights as a participant?  
 You have the right to withdraw from participation at any time  
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 You have the right to have any unprocessed data withdrawn and destroyed, provided it 
can be reliably identified, and provided that so doing does not increase the risk for the 
participant.  
 You have the right to have any questions answered at any time.  
 
 
 
 
Whom should I contact if I have any questions?  
 If you have any questions regarding this research, kindly contact: 
1. Michael Wang 
Phone: +61 3 9925 1292 
Email: michael.wang@rmit.edu.au 
2. Dr Ferry Jie 
Phone: +61 3 9925 5812  
Email: Ferry.Jie@ems.rmit.edu.au 
3. Dr Ahmad Abareshi  
Phone: +61 3 9925 5918 
Email: ahmad.abareshi@rmit.edu.au 
Thanks for your time. We very much appreciate your support on this. 
 
Yours faithfully, 
 
           Michael Wang                              Dr Ferry Jie                              Dr Ahmad Abareshi 
          PhD Candidate                              PhD                                          PhD 
 
 
If you have any concerns about your participation in this project, which you do 
not wish to discuss with the researchers, then you can contact the Ethics Officer, 
Research Integrity, Governance and Systems, RMIT University, GPO Box 2476V  VIC  
3001. Tel: (03) 9925 2251 or email human.ethics@rmit.edu.au 
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This survey contains following sections 
 
Part I:   Demographic Information 
 
Part II:  Logistics Capabilities in the Australian Courier Industry 
 
Part III: Supply Chain Uncertainties and Risks in the Australian Courier Industry 
 
Part IV: Logistics Performance in the Australian Courier Industry 
 
ALL INFORMATION WILL REMAIN STRICTLY CONFIDENTIAL 
 
 
 It is important that you PLEASE ANSWER ALL QUESTIONS to the best of your 
experience and knowledge, even if some questions may appear to be similar. Your 
answers to all sections of this questionnaire are vital to the success of this study. 
Unfortunately partly answered surveys are not useable. Therefore, please do not leave 
questions unanswered.  
 
 Your assistance is requested in anonymously answering the survey. 
 
 
 
Thank you very much 
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Part-I Demographic Information  
GENERAL QUESTIONS ABOUT THE ORGANISATION & RESPONDENT  
Please give your response to all the questions under this section by either putting 
a tick mark (√) at the choice that best describes the question asked or by writing on the 
space provided: 
 
1 What is your job title?   General / Branch / Operations Manager         
 Sales / Customer Service / Other Manager 
 Supervisor / Team Leader 
 Operations Staff                        
 Drivers 
 Customer Service / Sales / Other Staff 
2 Which state of Australia is your 
organisation/branch located in?  
 VIC                          NSW                      SA           
 NT 
 QLD                         WA                        ACT        
 TA   
3 
 
How many years of experience 
you have in transport / 
warehouse / supply chain / 
logistics industry? 
 1 year or less                        
 1 - 3 years 
 3 - 5 years 
 >5 years  
4 How long have you been 
working for your current 
company? 
 1-5 years 
 6-10 years 
 11-15 years 
 16-20 years 
 >20 years 
5 How many employees does your 
company have in Australia? 
 1-19 employees 
 20-199 employees 
 >200 employees 
6 
 
What is your highest completed 
qualification?   
 Less than Year 12 
 Year 12 or equivalent 
 Associate diploma / vocational 
qualification 
 Undergraduate diploma / degree 
 Postgraduate diploma / degree 
 
7 Are you aware of the supply 
chain uncertainties and risks 
(delays, damages, disruptions 
etc.) that affect logistics 
performance in your current 
organisation? 
 Yes 
 No 
 Not Sure 
8 Do you notice any supply chain 
risk management activities in 
your current company? 
 Yes 
 No 
 Not Sure 
 
9 Are you satisfied with your 
current work conditions?  
 Very Dissatisfied 
 Dissatisfied 
 Somewhat Dissatisfied 
 Neutral 
 Somewhat Satisfied 
 Satisfied 
 Very Satisfied 
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Part- II. Logistics Capabilities in the Australian Courier Industry 
This section is about to assess logistics capabilities in the Australian courier industry. It 
seeks to find out how you consider the logistics capabilities in your company compared 
to your major competitors in terms of innovation capability, customer response 
capability, and flexible operation capability. Please indicate the degree to which you 
agree or disagree with each of the statement presented below by ticking on the most 
appropriate option on a 7-point scale. 
 
Instructions: 
 • Please rate your responses according to the following scale.  
 
(Please tick √ in the relevant box  based on your rating for each statement. Please 
assign only one rating for each statement) 
 
Scale 
Rating 
1 2 3 4 5 6 7 
Description 
Strongly 
disagree 
Disagree 
Somewhat 
disagree 
Neutral 
Somewhat 
agree 
Agree 
Strongly 
agree 
 Statements Scale Rating 
 
1 2 3 4 5 6 7 
Innovation 
Capability 
(IC) 
1 My company applies creative techniques 
in freight movement and distribution  
       
2 My company regularly improves 
company’s operational systems 
       
3 My company adopts technologies and 
innovative solutions for problem solving 
       
4 My company provides a parcel tracing 
service  
 
       
5 My company applies simplification of 
operations  
       
6 My company applies standardisation of 
operations  
       
7 My company applies protection for 
freight safety and risk 
       
Customer 
Response 
Capability 
(CRC) 
1 My company has a customer service 
management system 
       
2 My company is capable to respond to 
customers’ requests 
       
3 My company’s service flexibility is 
capable to meet customers’ needs 
       
4 My company is capable to keep low 
freight damage / loss rate 
       
5 My company is capable to maintain 
consistent on-time delivery for all 
customers  
       
6 My company offers customised logistics 
services 
       
7 My company is capable to handle 
problems and complaints 
       
8 My company provides an advance 
notification (e.g. delivery /problem 
notification) 
       
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9 My company is capable to provide proof 
of delivery 
       
Flexible 
Operation 
Capability 
(FOC) 
1 My company has widespread delivery 
coverage in Australia 
       
2 My company has global delivery 
coverage  
 
       
3 My company has flexible delivery 
scheduling and routing 
       
4 My company has skilled and qualified 
personnel 
       
5 My company has reverse logistics timing 
(e.g. receiver pays pickup) 
       
6 My company is capable to offer routine 
services 
       
7 My company is capable to provide speed 
courier delivery 
       
8 My company is capable to raise  delivery 
frequency 
       
9 My company has extensive operation 
hours 
(e.g. after hours or weekend pickup, 
delivery) 
       
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Part III. Supply Chain Uncertainty and Risk in the Australian Courier 
Industry 
This section is about assessing supply chain uncertainties and risks in the 
Australian courier industry. There are four different categories of supply chain 
uncertainties and risks include logistics uncertainties and risks, information 
uncertainties and risks, customer-related uncertainties and risks, and environment 
uncertainties and risks in the Australian courier companies. It seeks to find out how you 
consider the severity of each uncertainty and risk variable in your company recently.  
Instructions: 
 
According to the scale below, please indicate the severity of impact of each 
uncertainty and risk variable in your company recently. Rate the importance of each 
uncertainty / risk variable with reference to severity of impact in your company based 
on the below explained SEVEN point scale rating.  
 
If an uncertainty or risk variable has a very high impact in your company that 
means the rating should be maximum (i.e. 7), if it has no impact then the rating should 
be least (i.e. 1), and if it is in between these two ranges, the rating should be between 2 
to 6 based on their severity. The importance scale rating and the description of the scale 
rating is as follows:  
 
 
(Please tick √ in the relevant box  based on your rating for each uncertainty or 
risk variable. Please assign only one rating for each risk variable) 
Scale 
Rating 
1 2 3 4 5 6 7 
Description No 
problem 
Minimal 
problem 
Mild 
problem 
Moderate 
problem 
Moderately 
severe 
problem 
Severe 
problem 
Very 
severe 
problem 
 Uncertainty / Risk Variables Scale Rating 
 
1 2 3 4 5 6 7 
Logistics 
Uncertainties 
and Risks 
 
1 Inadequate operational  strength  (e.g. 
poor fleet/ delivery capacity) 
       
2 Storage issues (e.g. school/company 
closed, temperature control) 
       
3 Delays in pickup / delivery  
 
       
4 Poor design of company’s 
transportation network 
       
5 Improper packaging and marking 
details 
 
       
6 Damages due to accident/improper 
stacking/sorting 
       
7 Breakdown of  equipment, trucks 
and/or delivery vans (e.g. machine 
failure) 
       
8 Processes errors ( Mis- sorting freight, 
wrong delivery) 
       
9 Lost / missing freight        
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Information 
Uncertainties 
and Risks 
 
1 Delay or unavailability of the delivery 
information (e.g. delivery time, location) 
       
2 Incorrect information (e.g. address, 
time, receiver’s name, quotations) 
       
3 Poor communication between company 
and drivers 
       
4 Breakdown of external/internal IT 
system, mobile phone and/or scanners 
       
5 Poor security of information system 
 
       
6 Poor information sharing within 
company 
       
7 Information confusion (e.g. lack of 
information) 
       
Customer-
related 
Uncertainties 
and Risks 
 
1 Delays due to customer’s mistakes (e.g. 
not home, incorrect Dangerous Goods 
paperwork)  
       
2 Customers refusing the freight charge 
 
       
3 Customers changing the preference 
 
       
4 Inaccurate forecast of customers’ 
freight volume  
       
5  Poor communication between 
company and customer 
       
6  Damages due to customers’ faults 
(prohibited items) 
       
 
7 Complexity of process (e.g. 
International,  Dangerous Goods)        
8 Higher customer expectation (e.g. 
misunderstanding transit time) 
       
Environment 
Uncertainties 
and Risks 
 
1 Labor / driver shortage 
 
       
2 Road congestion/closures 
 
       
3 Weather / natural disasters/ industrial 
action (e.g. bushfire, strike) 
       
4 Unstable fuel prices 
 
       
5 Uncertainty due to government laws / 
regulation (e.g. import fee increased) 
       
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Part IV. Logistics Performance in the Australian Courier Industry 
This section is about assessing logistics performance in the Australian courier 
industry. The following statements refer to your company’s logistics performance. It 
seeks to find out how you consider the logistics performed in your company compared 
to your major competitors in the market. Please indicate the degree to which you agree 
or disagree with each of the statements presented below by ticking on the most 
appropriate option on a 7-point scale. 
 
Instructions: 
• Please rate your responses according to the following scale. 
 
(Please indicate by ticking √ in the relevant box based on your rating for the 
each following statements. Please assign only one rating for each statement) 
 
------ END OF SURVEY ------ 
Scale 
Rating 
1 2 3 4 5 6 7 
Description 
Strongly 
disagree 
Disagree 
Somewhat 
disagree 
Neutral 
Somewhat 
agree 
Agree 
Strongly 
agree 
 Statements Scale Rating 
 
1 2 3 4 5 6 
7 
 
Logistics 
Performance 
1 My company  maintains low 
operating costs 
       
2 My company has low 
frequency of disruptions  / delays 
       
3 My company has less damaged 
/  lost freight  
       
4 My company has low rate of 
customer complaint 
       
5 My company has on-time and 
accurate delivery 
       
6 My company has higher 
customer satisfaction  
       
7 My company  has short 
customer response time 
       
8 My company has reputation in 
the industry 
       
9 My company has accurate 
billing / transit/ delivery 
information 
       
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Appendix 6 Survey data in SPSS SAV and SmartPLS CSV form 
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Appendix 7 Test results of normality 
Descriptive Statistics 
 N Mean Std. Deviation Skewness Kurtosis 
Statistic Statistic Statistic Statistic Std. Error Statistic Std. Error 
IC_1 162 5.83 1.134 -1.360 .191 2.381 .379 
IC_2 162 5.72 1.143 -1.128 .191 1.585 .379 
IC_3 162 5.81 1.224 -1.234 .191 1.609 .379 
IC_4 162 6.09 1.362 -2.218 .191 5.200 .379 
IC_5 162 5.78 1.173 -1.465 .191 2.989 .379 
IC_6 162 5.91 1.091 -1.471 .191 3.109 .379 
IC_7 162 6.09 1.032 -1.559 .191 3.078 .379 
CRC_1 162 5.85 1.177 -1.477 .191 2.644 .379 
CRC_2 162 6.36 .674 -1.191 .191 3.244 .379 
CRC_3 162 6.15 .798 -1.463 .191 4.879 .379 
CRC_4 162 6.03 .935 -1.491 .191 3.684 .379 
CRC_5 162 5.90 .903 -1.278 .191 3.248 .379 
CRC_6 162 6.06 1.059 -1.892 .191 4.417 .379 
CRC_7 162 6.28 .758 -2.333 .191 3.598 .379 
CRC_8 162 5.80 1.164 -1.411 .191 2.589 .379 
CRC_9 162 6.40 1.012 -3.130 .191 2.670 .379 
FOC_1 162 6.04 1.409 -2.183 .191 4.894 .379 
FOC_2 162 5.70 1.931 -1.566 .191 1.158 .379 
FOC_3 162 5.92 1.142 -1.995 .191 5.281 .379 
FOC_4 162 6.03 1.054 -2.093 .191 6.087 .379 
FOC_5 162 5.51 1.713 -1.432 .191 1.161 .379 
FOC_6 162 6.17 .836 -1.227 .191 2.094 .379 
FOC_7 162 6.02 1.236 -2.026 .191 4.585 .379 
FOC_8 162 5.87 1.154 -1.316 .191 1.415 .379 
FOC_9 162 5.59 1.363 -1.360 .191 1.906 .379 
LUR_1 162 2.31 1.257 1.675 .191 3.435 .379 
LUR_2 162 2.28 1.297 1.203 .191 1.318 .379 
LUR_3 162 2.49 1.154 1.083 .191 1.025 .379 
LUR_4 162 1.95 1.284 1.892 .191 3.633 .379 
LUR_5 162 2.05 1.304 1.577 .191 2.552 .379 
LUR_6 162 2.32 1.368 1.524 .191 2.210 .379 
LUR_7 162 2.06 1.140 1.455 .191 2.343 .379 
LUR_8 162 2.35 1.228 1.498 .191 2.546 .379 
LUR_9 162 2.38 1.347 1.819 .191 3.455 .379 
IUR_1 162 2.44 1.200 1.376 .191 2.439 .379 
IUR_2 162 2.45 1.241 1.594 .191 2.868 .379 
IUR_3 162 2.23 1.329 1.435 .191 2.148 .379 
IUR_4 162 2.20 1.323 1.489 .191 2.110 .379 
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IUR_5 162 1.91 1.306 1.871 .191 3.266 .379 
IUR_6 162 2.31 1.429 1.316 .191 1.357 .379 
IUR_7 162 2.38 1.375 1.316 .191 1.783 .379 
CUR_1 162 2.77 1.165 1.172 .191 1.294 .379 
CUR_2 162 2.36 1.299 1.535 .191 2.745 .379 
CUR_3 162 2.31 1.212 1.484 .191 2.296 .379 
CUR_4 162 2.38 1.295 1.231 .191 1.196 .379 
CUR_5 162 2.22 1.294 1.489 .191 2.270 .379 
CUR_6 162 2.30 1.093 1.370 .191 2.194 .379 
CUR_7 162 2.33 1.157 1.475 .191 2.810 .379 
CUR_8 162 2.58 1.294 1.346 .191 1.901 .379 
EUR_1 162 2.42 1.395 1.383 .191 1.942 .379 
EUR_2 162 2.72 1.390 1.253 .191 1.319 .379 
EUR_3 162 2.25 1.071 .984 .191 .418 .379 
EUR_4 162 2.56 1.461 1.122 .191 .879 .379 
EUR_5 162 2.41 1.335 1.231 .191 1.217 .379 
LP_1 162 5.15 1.377 -.990 .191 .911 .379 
LP_2 162 5.53 1.286 -1.444 .191 2.111 .379 
LP_3 162 5.73 1.148 -1.423 .191 2.599 .379 
LP_4 162 5.60 1.301 -1.217 .191 1.393 .379 
LP_5 162 5.73 1.125 -1.530 .191 3.817 .379 
LP_6 162 5.85 1.082 -1.608 .191 4.507 .379 
LP_7 162 5.81 1.198 -1.621 .191 3.487 .379 
LP_8 162 6.17 1.127 -2.047 .191 5.548 .379 
LP_9 162 5.83 1.118 -1.544 .191 3.802 .379 
Valid N 
(listwise) 
162       
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Appendix 8 Logistics capability pattern matrix before item removal 
 Pattern Matrix  
1 2 3 4 5 6 Communalities 
IC_2 .884      .702 
IC_3 .744      .715 
IC_1 .699      .643 
CRC_7  .790     .615 
FOC_6  .564     .576 
FOC_4  .538     .583 
CRC_8 .322 .443     .551 
FOC_5  .351     .373 
CRC_6   .740    .566 
CRC_3   .643    .534 
FOC_8   .513    .544 
CRC_4   .420    .603 
CRC_2  .359 .401    .592 
CRC_5   .335    .592 
CRC_9   .318    .411 
IC_6    .763   .686 
IC_7    .662   .610 
IC_5    .623   .709 
FOC_7   .365 .403   .665 
FOC_3  .364   .781  .683 
FOC_9     .601  .510 
FOC_1      .786 .543 
FOC_2     .444 .638 .628 
IC_4      .494 .586 
CRC_1 .359     .407 .483 
Extraction Method: Principal Axis Factoring.  
 Rotation Method: Promax with Kaiser Normalization. 
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Appendix 9 Initial supply chain uncertainty and risk factors  
  
 Pattern Matrix  
1 2 3 Communalities 
IUR_3 .944   .857 
IUR_6 .887   .877 
LUR_6 .880   .840 
IUR_5 .853   .833 
LUR_4 .850   .824 
IUR_7 .848   .878 
LUR_9 .833   .834 
LUR_7 .810   .712 
LUR_3 .787   .773 
LUR_8 .777   .840 
LUR_1 .769   .777 
LUR_5 .546 .306  .741 
CUR_5 .486 .360  .799 
LUR_2 .448   .611 
IUR_4 .431   .801 
CUR_7 .429 .419  .798 
CUR_3  .940  .830 
CUR_4  .901  .757 
CUR_1  .878  .697 
CUR_2  .702  .847 
CUR_8  .686  .727 
CUR_6  .676  .762 
IUR_1 .330 .547   .822 
IUR_2 .388 .492  .810 
EUR_4   .883 .672 
EUR_2   .862 .662 
EUR_5   .690 .685 
EUR_1   .534 .688 
EUR_3   .498 .691 
Extraction Method: Principal Axis Factoring.  
 Rotation Method: Promax with Kaiser 
Normalization. 
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Appendix 10 Supply chain uncertainty and risk items after EFA  
Pattern Matrix 
 Factor 
1 2 3 
LUR_9 .913   
LUR_6 .905   
IUR_3 .900   
IUR_6 .859   
IUR_7 .855   
LUR_8 .843   
LUR_4 .829   
LUR_3 .829   
LUR_1 .745   
LUR_5 .635   
LUR_2 .410   
EUR_4  .894  
EUR_2  .848  
EUR_5  .751  
EUR_1  .545  
EUR_3  .513  
CUR_4   .848 
CUR_1   .767 
CUR_3   .754 
 
  
 232 
Appendix 11 factor cross loadings                  
 
           CC     CIC     CUR     EUR      FC      LP     OUR      PC 
CRC_3 0.7447 0.3336 -0.2001 -0.1976 0.4536 0.4664 -0.246 0.3827 
CRC_4 0.8317 0.455 -0.2637 -0.2414 0.5791 0.5573 -0.4605 0.524 
CRC_5 0.8152 0.436 -0.1732 -0.2325 0.5367 0.4575 -0.3488 0.4564 
FOC_8 0.705 0.3952 -0.2661 -0.2504 0.4357 0.4193 -0.235 0.3358 
IC_1 0.5389 0.8521 -0.1978 -0.1824 0.3519 0.4326 -0.2639 0.4784 
IC_2 0.4376 0.8988 -0.1775 -0.1351 0.3458 0.3864 -0.2692 0.5454 
IC_3 0.4089 0.8847 -0.1686 -0.2237 0.4472 0.3769 -0.2901 0.6019 
CUR_1 -0.2363 -0.1861 0.8548 0.4535 -0.2013 -0.3068 0.544 -0.211 
CUR_3 -0.3099 -0.2257 0.9385 0.5432 -0.3552 -0.4227 0.638 -0.2813 
CUR_4 -0.2272 -0.1391 0.9162 0.4987 -0.2631 -0.3481 0.6285 -0.2359 
EUR_1 -0.2144 -0.0887 0.5285 0.8021 -0.1861 -0.2747 0.6034 -0.1698 
EUR_2 -0.227 -0.1364 0.3834 0.827 -0.2712 -0.2811 0.4583 -0.2386 
EUR_3 -0.2283 -0.2488 0.5801 0.8179 -0.1801 -0.3953 0.5742 -0.2646 
EUR_4 -0.1977 -0.1846 0.374 0.8255 -0.268 -0.24 0.3939 -0.192 
EUR_5 -0.324 -0.1625 0.3996 0.832 -0.3905 -0.3384 0.5671 -0.3119 
CRC_7 0.5464 0.3407 -0.19 -0.2542 0.8613 0.4022 -0.407 0.5409 
FOC_4 0.5478 0.3721 -0.3042 -0.2842 0.83 0.415 -0.4095 0.435 
FOC_6 0.5506 0.3887 -0.2941 -0.2738 0.8342 0.5185 -0.314 0.4214 
LP_1 0.4272 0.3549 -0.3329 -0.3473 0.3594 0.6926 -0.3234 0.4331 
LP_2 0.4193 0.3382 -0.3334 -0.3913 0.3182 0.7763 -0.2535 0.3563 
LP_3 0.5721 0.4014 -0.4002 -0.3606 0.5202 0.8545 -0.3669 0.4735 
LP_4 0.5289 0.395 -0.3192 -0.2945 0.4306 0.862 -0.2651 0.456 
LP_5 0.6017 0.4071 -0.3494 -0.3088 0.5104 0.8704 -0.2711 0.468 
LP_6 0.5614 0.3876 -0.3225 -0.2848 0.4697 0.9053 -0.2394 0.4604 
LP_7 0.4004 0.3132 -0.2973 -0.2055 0.3564 0.7873 -0.1856 0.4071 
LP_8 0.4182 0.3171 -0.2174 -0.2519 0.361 0.7224 -0.2241 0.3779 
LP_9 0.5013 0.3649 -0.3304 -0.3066 0.4724 0.7952 -0.3046 0.4349 
LUR_1 -0.289 -0.2185 0.5447 0.6278 -0.3068 -0.2029 0.8502 -0.2755 
LUR_2 -0.3277 -0.2906 0.5065 0.4696 -0.3522 -0.2579 0.7477 -0.3626 
LUR_3 -0.3318 -0.258 0.5727 0.5096 -0.2963 -0.282 0.8121 -0.2547 
IUR_3 -0.3925 -0.2683 0.6161 0.5506 -0.4189 -0.326 0.9217 -0.3533 
IUR_6 -0.4311 -0.2782 0.5875 0.5609 -0.4812 -0.3392 0.8899 -0.3255 
IC_5 0.5081 0.6184 -0.2047 -0.272 0.5219 0.4848 -0.2894 0.8754 
IC_6 0.4722 0.5195 -0.2561 -0.2028 0.4285 0.4626 -0.3336 0.9121 
IC_7 0.4667 0.469 -0.2536 -0.2989 0.4965 0.446 -0.3612 0.8257 
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Appendix 12 Latent variable correlations                  
 
         CC     CIC     CUR     EUR      FC      LP     OUR      PC 
 CC 1                                                         
CIC 0.5248 1                                                 
CUR -0.2895 -0.2062 1                                         
EUR -0.2965 -0.2061 0.5548 1                                 
 FC 0.651 0.4355 -0.3108 -0.3212 1                         
 LP 0.6151 0.4534 -0.4033 -0.3817 0.528 1                 
OUR -0.4257 -0.3126 0.67 0.6387 -0.4479 -0.3394 1         
 PC 0.5543 0.6177 -0.272 -0.2958 0.5543 0.5337 -0.3749 1 
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Appendix 13 Main survey results   
 
7.  Are you aware of the supply chain uncertainties and risks (delays, damages, 
disruptions etc.) that affect logistics performance in your current organisation? 
 
 
# Answer  
 
Response % 
1 Yes   
 
146 90% 
2 Not Sure   
 
14 9% 
3 No   
 
2 1% 
 Total  162 100% 
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Statistic Value 
Min Value 1 
Max Value 3 
Mean 1.11 
Variance 0.12 
Standard Deviation 0.35 
Total Responses 162 
 
8.  Do you notice any supply chain risk management activities in your current 
company? 
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# Answer  
 
Response % 
1 Yes   
 
107 66% 
2 Not Sure   
 
23 14% 
3 No   
 
32 20% 
 Total  162 100% 
 
Statistic Value 
Min Value 1 
Max Value 3 
Mean 1.54 
Variance 0.65 
Standard Deviation 0.80 
Total Responses 162 
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9.  Are you satisfied with your current work conditions ? 
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# Answer  
 
Response % 
1 
Very 
Dissatisfied 
  
 
6 4% 
2 
Dissatisfie
d 
  
 
4 2% 
3 
Somewhat 
Dissatisfied 
  
 
12 7% 
4 Neutral   
 
14 9% 
5 
Somewhat 
Satisfied 
  
 
31 19% 
6 Satisfied   
 
69 43% 
7 
Very 
Satisfied 
  
 
26 16% 
 Total  162 100% 
 
Statistic Value 
Min Value 1 
Max Value 7 
Mean 5.29 
Variance 2.19 
Standard Deviation 1.48 
Total Responses 162 
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10.  Innovation Capability (IC)     Please indicate the degree to which you agree or 
disagree with each of the statement presented below by ticking on the most appropriate 
option on a 7-point scale. 
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# Question 
Strongly 
Disagree 
Disagree 
Somewhat 
Disagree 
Neither 
Agree nor 
Disagree 
Somewhat 
Agree 
Agree 
Strongly 
Agree 
Total 
Responses 
Mean 
1 
1 My company 
applies creative 
techniques in 
freight 
movement and 
distribution 
0 5 2 8 34 65 48 162 5.83 
2 
2 My company 
regularly 
improves 
company’s 
operational 
systems 
1 0 10 7 38 64 42 162 5.72 
3 
3 My company 
adopts 
technologies 
and innovative 
solutions for 
problem solving 
1 2 7 10 32 55 55 162 5.81 
4 
4 My company 
provides a 
5 3 0 8 14 51 81 162 6.09 
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parcel tracing 
service 
5 
5 My company 
applies 
simplification of 
operations 
2 1 5 11 29 69 45 162 5.78 
6 
6 My company 
applies 
standardisation 
of operations 
1 1 5 7 28 68 51 161 5.91 
7 
7 My company 
applies 
protection for 
freight safety 
and risk 
0 2 4 4 23 63 66 162 6.09 
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Statistic 
1 My 
company 
applies 
creative 
techniques in 
freight 
movement 
and 
distribution 
2 My 
company 
regularly 
improves 
company’s 
operational 
systems 
3 My company 
adopts 
technologies 
and innovative 
solutions for 
problem solving 
4 My 
company 
provides a 
parcel 
tracing 
service 
5 My company 
applies 
simplification of 
operations 
6 My company 
applies 
standardisation of 
operations 
7 My 
company 
applies 
protection 
for freight 
safety and 
risk 
Min Value 2 1 1 1 1 1 2 
Max Value 7 7 7 7 7 7 7 
Mean 5.83 5.72 5.81 6.09 5.78 5.91 6.09 
Variance 1.29 1.31 1.50 1.86 1.38 1.20 1.07 
Standard 
Deviation 
1.13 1.14 1.22 1.36 1.17 1.09 1.03 
Total 
Responses 
162 162 162 162 162 161 162 
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11.  Customer Response Capability (CRC)     Please indicate the degree to which you 
agree or disagree with each of the statement presented below by ticking on the most 
appropriate option on a 7-point scale. 
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# Question 
Strongly 
Disagree 
Disagree 
Somewhat 
Disagree 
Neither 
Agree nor 
Disagree 
Somewhat 
Agree 
Agree 
Strongly 
Agree 
Total 
Responses 
Mean 
1 
1 My company 
has a 
customer 
service 
management 
system 
1 3 4 11 24 69 50 162 5.85 
2 
2 My company 
is capable to 
respond to 
customers’ 
requests 
0 0 1 1 9 79 72 162 6.36 
3 
3 My 
company's 
service 
flexibility is 
capable to 
meet 
customers’ 
needs 
0 1 1 2 19 85 54 162 6.15 
4 4 My company 0 2 1 7 21 80 51 162 6.03 
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is capable to 
keep low 
freight 
damage / loss 
rate 
5 
5 My company 
is capable to 
maintain 
consistent on-
time delivery 
for all 
customers 
0 2 0 9 28 86 37 162 5.90 
6 
6 My company 
offers 
customised 
logistics 
services 
0 4 2 8 10 81 57 162 6.06 
7 
7 My company 
is capable to 
handle 
problems and 
complaints 
1 0 0 1 12 84 64 162 6.28 
8 8 My company 1 3 4 10 30 68 46 162 5.80 
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provides an 
advance 
notification 
(e.g. delivery 
/problem 
notification) 
9 
9 My company 
is capable to 
provide proof 
of delivery 
2 2 0 2 7 55 94 162 6.40 
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Statistic 
1 My 
company has 
a customer 
service 
management 
system 
2 My 
company is 
capable to 
respond to 
customers’ 
requests 
3 My 
company's 
service 
flexibility is 
capable to 
meet 
customers’ 
needs 
4 My 
company 
is 
capable 
to keep 
low 
freight 
damage / 
loss rate 
5 My 
company 
is capable 
to maintain 
consistent 
on-time 
delivery for 
all 
customers 
6 My 
company 
offers 
customised 
logistics 
services 
7 My 
company is 
capable to 
handle 
problems 
and 
complaints 
8 My 
company 
provides an 
advance 
notification 
(e.g. 
delivery 
/problem 
notification) 
9 My 
company 
is 
capable 
to 
provide 
proof of 
delivery 
Min Value 1 3 2 2 2 2 1 1 1 
Max Value 7 7 7 7 7 7 7 7 7 
Mean 5.85 6.36 6.15 6.03 5.90 6.06 6.28 5.80 6.40 
Variance 1.39 0.45 0.64 0.87 0.82 1.12 0.57 1.36 1.02 
Standard 
Deviation 
1.18 0.67 0.80 0.94 0.90 1.06 0.76 1.16 1.01 
Total 
Responses 
162 162 162 162 162 162 162 162 162 
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12.  Flexible Operation Capability (FOC)        Please indicate the degree to which you 
agree or disagree with each of the statement presented below by ticking on the most 
appropriate option on a 7-point scale. 
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# Question 
Strongly 
Disagree 
Disagree 
Somewhat 
Disagree 
Neither 
Agree nor 
Disagree 
Somewhat 
Agree 
Agree 
Strongly 
Agree 
Total 
Responses 
Mean 
1 
1 My 
company 
has 
widespread 
delivery 
coverage in 
Australia 
6 3 0 7 16 52 78 162 6.04 
2 
2 My 
company 
has global 
delivery 
coverage 
16 5 1 8 12 38 82 162 5.70 
3 
3 My 
company 
has flexible 
delivery 
scheduling 
and routing 
2 3 2 7 19 81 48 162 5.92 
4 
4 My 
company 
1 3 2 5 15 83 53 162 6.03 
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has skilled 
and qualified 
personnel 
5 
5 My 
company 
has reverse 
logistics 
timing (e.g. 
receiver 
pays pickup) 
10 6 7 8 19 61 51 162 5.51 
6 
6 My 
company is 
capable to 
offer routine 
services 
0 0 2 6 15 79 60 162 6.17 
7 
7 My 
company is 
capable to 
provide 
speed 
courier 
delivery 
2 4 3 7 12 69 65 162 6.02 
8 8 My 0 2 8 12 15 75 50 162 5.87 
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company is 
capable to 
raise  
delivery 
frequency 
9 
9 My 
company 
has 
extensive 
operation 
hours (e.g. 
after hours 
or weekend 
pickup, 
delivery) 
3 5 6 10 36 60 42 162 5.59 
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Statistic 
1 My 
company has 
widespread 
delivery 
coverage in 
Australia 
2 My 
company 
has global 
delivery 
coverage 
3 My 
company 
has flexible 
delivery 
scheduling 
and routing 
4 My 
company 
has skilled 
and 
qualified 
personnel 
5 My 
company 
has 
reverse 
logistics 
timing 
(e.g. 
receiver 
pays 
pickup) 
6 My 
company 
is capable 
to offer 
routine 
services 
7 My 
company 
is capable 
to provide 
speed 
courier 
delivery 
8 My 
company is 
capable to 
raise  
delivery 
frequency 
9 My 
company 
has 
extensive 
operation 
hours (e.g. 
after hours 
or 
weekend 
pickup, 
delivery) 
Min Value 1 1 1 1 1 3 1 2 1 
Max Value 7 7 7 7 7 7 7 7 7 
Mean 6.04 5.70 5.92 6.03 5.51 6.17 6.02 5.87 5.59 
Variance 1.99 3.73 1.30 1.11 2.93 0.70 1.53 1.33 1.86 
Standard 
Deviation 
1.41 1.93 1.14 1.05 1.71 0.84 1.24 1.15 1.36 
Total 
Responses 
162 162 162 162 162 162 162 162 162 
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13.  Logistics Uncertainties and Risks  Please indicate the severity of impact of each 
uncertainty and risk variable in your company recently. 
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# Question 
No 
problem 
Minimal 
problem 
Mild 
problem 
Moderate 
problem 
Moderately 
severe 
problem 
Severe 
problem 
Very 
severe 
problem 
Total 
Responses 
Mean 
1 
1 Inadequate 
operational  
strength  (e.g. poor 
fleet/ delivery 
capacity) 
38 76 27 12 2 4 3 162 2.31 
2 
2 Storage issues 
(e.g. 
school/company 
closed, 
temperature 
control) 
51 58 25 19 3 5 1 162 2.28 
3 
3 Delays in pickup 
/ delivery 
24 77 34 15 8 4 0 162 2.49 
4 
4 Poor design of 
company’s 
transportation 
network 
74 58 12 7 6 3 2 162 1.95 
5 
5 Improper 
packaging and 
marking details 
71 49 21 12 4 3 2 162 2.05 
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6 
6 Damages due to 
accident/improper 
stacking/sorting 
44 73 18 14 5 5 3 162 2.32 
7 
7 Breakdown of  
equipment, trucks 
and/or delivery 
vans (e.g. machine 
failure) 
56 70 17 10 8 0 1 162 2.06 
8 
8 Processes errors 
( Mis- sorting 
freight, wrong 
delivery) 
33 82 22 14 6 3 2 162 2.35 
9 
9 Lost / missing 
freight 
32 85 23 9 4 4 5 162 2.38 
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Statistic 1 Inadequate 
operational  
strength  
(e.g. poor 
fleet/ 
delivery 
capacity) 
2 Storage issues 
(e.g. 
school/company 
closed, 
temperature 
control) 
3 Delays 
in pickup 
/ delivery 
4 Poor design 
of company’s 
transportation 
network 
5 Improper 
packaging 
and 
marking 
details 
6 Damages due to 
accident/improper 
stacking/sorting 
7 Breakdown 
of  
equipment, 
trucks and/or 
delivery vans 
(e.g. 
machine 
failure) 
8 Processes 
errors ( Mis- 
sorting 
freight, 
wrong 
delivery) 
9 Lost / 
missing 
freight 
Min Value 1 1 1 1 1 1 1 1 1 
Max Value 7 7 6 7 7 7 7 7 7 
Mean 2.31 2.28 2.49 1.95 2.05 2.32 2.06 2.35 2.38 
Variance 1.58 1.68 1.33 1.65 1.70 1.87 1.30 1.51 1.82 
Standard 
Deviation 
1.26 1.30 1.15 1.28 1.30 1.37 1.14 1.23 1.35 
Total 
Responses 
162 162 162 162 162 162 162 162 162 
 
 257 
14.  Information Uncertainties and RisksPlease indicate the severity of impact of 
each uncertainty and risk variable in your company recently. 
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# Question 
No 
problem 
Minimal 
problem 
Mild 
problem 
Moderate 
problem 
Moderately 
severe 
problem 
Severe 
problem 
Very 
severe 
problem 
Total 
Responses 
Mean 
1 
1 Delay or 
unavailability of 
the delivery 
information (e.g. 
delivery time, 
location) 
28 76 33 15 5 3 2 162 2.44 
2 
2 Incorrect 
information (e.g. 
address, time, 
receiver’s name, 
quotations) 
24 89 21 17 5 3 3 162 2.45 
3 
3 Poor 
communication 
between 
company and 
drivers 
54 63 16 20 4 2 3 162 2.23 
4 
4 Breakdown of 
external/internal 
IT system, mobile 
phone and/or 
54 68 12 18 4 4 2 162 2.20 
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scanners 
5 
5 Poor security of 
information 
system 
80 55 6 9 8 2 2 162 1.91 
6 
6 Poor 
information 
sharing within 
company 
54 59 17 18 7 4 3 162 2.31 
7 
7 Information 
confusion (e.g. 
lack of 
information) 
45 64 19 24 4 2 4 162 2.38 
 
 260 
Statistic 
1 Delay or 
unavailability of 
the delivery 
information 
(e.g. delivery 
time, location) 
2 Incorrect 
information 
(e.g. 
address, 
time, 
receiver’s 
name, 
quotations) 
3 Poor 
communication 
between 
company and 
drivers 
4 Breakdown of 
external/internal IT 
system, mobile 
phone and/or 
scanners 
5 Poor 
security of 
information 
system 
6 Poor 
information 
sharing 
within 
company 
7 Information 
confusion 
(e.g. lack of 
information) 
Min Value 1 1 1 1 1 1 1 
Max Value 7 7 7 7 7 7 7 
Mean 2.44 2.45 2.23 2.20 1.91 2.31 2.38 
Variance 1.44 1.54 1.77 1.75 1.71 2.04 1.89 
Standard 
Deviation 
1.20 1.24 1.33 1.32 1.31 1.43 1.37 
Total 
Responses 
162 162 162 162 162 162 162 
 
 261 
15.   Customer-related Uncertainties and Risks   Please indicate the severity of 
impact of each uncertainty and risk variable in your company recently. 
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# Question 
No 
problem 
Minimal 
problem 
Mild 
problem 
Moderate 
problem 
Moderately 
severe 
problem 
Severe 
problem 
Very 
severe 
problem 
Total 
Responses 
Mean 
1 
1 Delays due to 
customer’s 
mistakes (e.g. not 
home, incorrect 
Dangerous 
Goods 
paperwork) 
9 75 44 19 9 5 1 162 2.77 
2 
2 Customers 
refusing the 
freight charge 
37 76 22 16 6 1 4 162 2.36 
3 
3 Customers 
changing the 
preference 
35 83 21 11 7 4 1 162 2.31 
4 
4 Inaccurate 
forecast of 
customers’ freight 
volume 
39 72 23 13 10 4 1 162 2.38 
5 
5  Poor 
communication 
between 
51 67 21 11 7 3 2 162 2.22 
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company and 
customer 
6 
6  Damages due 
to customers’ 
faults (prohibited 
items) 
30 86 25 13 4 4 0 162 2.30 
7 
7 Complexity of 
process (e.g. 
International,  
Dangerous 
Goods) 
33 77 34 8 5 4 1 162 2.33 
8 
8 Higher 
customer 
expectation (e.g. 
misunderstanding 
transit time) 
23 77 31 17 7 4 3 162 2.58 
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Statistic 
1 Delays 
due to 
customer’s 
mistakes 
(e.g. not 
home, 
incorrect 
Dangerous 
Goods 
paperwork) 
2 
Customers 
refusing 
the freight 
charge 
3 
Customers 
changing 
the 
preference 
4 
Inaccurate 
forecast of 
customers’ 
freight 
volume 
5  Poor 
communication 
between 
company and 
customer 
6  
Damages 
due to 
customers’ 
faults 
(prohibited 
items) 
7 Complexity 
of process 
(e.g. 
International,  
Dangerous 
Goods) 
8 Higher customer 
expectation (e.g. 
misunderstanding 
transit time) 
Min Value 1 1 1 1 1 1 1 1 
Max Value 7 7 7 7 7 6 7 7 
Mean 2.77 2.36 2.31 2.38 2.22 2.30 2.33 2.58 
Variance 1.36 1.69 1.47 1.68 1.67 1.19 1.34 1.67 
Standard 
Deviation 
1.17 1.30 1.21 1.30 1.29 1.09 1.16 1.29 
Total 
Responses 
162 162 162 162 162 162 162 162 
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16.  Environment Uncertainties and Risks     Please indicate the severity of impact of 
each uncertainty and risk variable in your company recently. 
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# Question 
No 
problem 
Minimal 
problem 
Mild 
problem 
Moderate 
problem 
Moderately 
severe 
problem 
Severe 
problem 
Very 
severe 
problem 
Total 
Responses 
Mean 
1 
1 Labor / driver 
shortage 
43 60 33 12 6 4 4 162 2.42 
2 
2 Road 
congestion/closures 
20 75 31 15 14 2 5 162 2.72 
3 
3 Weather / natural 
disasters/ industrial 
action (e.g. bushfire, 
strike) 
36 82 19 17 8 0 0 162 2.25 
4 
4 Unstable fuel 
prices 
39 60 26 19 10 4 4 162 2.56 
5 
5 Uncertainty due to 
government laws / 
regulation (e.g. 
import fee increased) 
39 72 19 17 10 3 2 162 2.41 
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Statistic 
1 Labor / driver 
shortage 
2 Road 
congestion/closures 
3 Weather / natural 
disasters/ industrial 
action (e.g. 
bushfire, strike) 
4 Unstable fuel 
prices 
5 Uncertainty due 
to government laws 
/ regulation (e.g. 
import fee 
increased) 
Min Value 1 1 1 1 1 
Max Value 7 7 5 7 7 
Mean 2.42 2.72 2.25 2.56 2.41 
Variance 1.95 1.93 1.15 2.14 1.78 
Standard Deviation 1.40 1.39 1.07 1.46 1.34 
Total Responses 162 162 162 162 162 
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17.  Logistics Performance        Please indicate the degree to which you agree or 
disagree with each of the statement presented below by ticking on the most appropriate 
option on a 7-point scale. 
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# Question 
Strongly 
Disagree 
Disagree 
Somewhat 
Disagree 
Neither 
Agree nor 
Disagree 
Somewhat 
Agree 
Agree 
Strongly 
Agree 
Total 
Responses 
Mean 
1 
1 My company  
maintains low 
operating costs 
4 5 10 21 46 55 21 162 5.15 
2 
2 My company has 
low frequency of 
disruptions  / delays 
3 2 10 14 22 84 27 162 5.53 
3 
3 My company has 
less damaged /  lost 
freight 
1 3 4 13 26 78 37 162 5.73 
4 
4 My company has 
low rate of customer 
complaint 
2 2 11 12 29 66 40 162 5.60 
5 
5 My company has 
on-time and accurate 
delivery 
2 2 2 10 37 71 38 162 5.73 
6 
6 My company has 
higher customer 
satisfaction 
2 1 1 10 32 71 45 162 5.85 
7 
7 My company  has 
short customer 
2 3 3 9 29 69 47 162 5.81 
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response time 
8 
8 My company has 
reputation in the 
industry 
2 1 2 7 18 53 79 162 6.17 
9 
9 My company has 
accurate billing / 
transit/ delivery 
information 
2 1 2 12 29 71 45 162 5.83 
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Statistic 
1 My 
company  
maintains 
low 
operating 
costs 
2 My 
company 
has low 
frequency of 
disruptions  
/ delays 
3 My 
company 
has less 
damaged /  
lost freight 
4 My 
company 
has low 
rate of 
customer 
complaint 
5 My 
company 
has on-
time and 
accurate 
delivery 
6 My 
company 
has higher 
customer 
satisfaction 
7 My 
company  
has short 
customer 
response 
time 
8 My 
company 
has 
reputation 
in the 
industry 
9 My 
company 
has 
accurate 
billing / 
transit/ 
delivery 
information 
Min Value 1 1 1 1 1 1 1 1 1 
Max Value 7 7 7 7 7 7 7 7 7 
Mean 5.15 5.53 5.73 5.60 5.73 5.85 5.81 6.17 5.83 
Variance 1.90 1.65 1.32 1.69 1.26 1.17 1.44 1.27 1.25 
Standard 
Deviation 
1.38 1.29 1.15 1.30 1.12 1.08 1.20 1.13 1.12 
Total 
Responses 
162 162 162 162 162 162 162 162 162 
 
 
 
 
